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ABSTRACT
The stu d y  w a s  made to  determ ine th e  e f fe c t  o f  recurrent s e le c t io n  
in  co tto n  on  h igh  fib er  stren gth  in  th e  in te r s p e c if ic  hybrid o f  S ea  Is la n d  
(G ossvp lum  b arbad en se) and D e lta p in e  15 (G . h lrsu tu m ). The S ea  Is lan d  
parent h a s  very  h igh  stren gth  w h ile  D e lta p in e  15 i s  lo w . The m ateria ls  
c o n s is t e d  o f in te r c r o s se s  among 8 F3 l in e s ,  a s s ig n e d  id en tify in g  
numbers 1 3 -2 0  for th e  3tu d y , w h ich  had b e e n  s e le c t e d  for h igh  stren g th . 
Tw enty o f  th e  28 p o s s ib le  l in e  com b in a tion s w e re  a v a i la b le .  D ata for  
th e  o r ig in a l p a r e n ts , th e  8 F3 l in e s  and th e ir  F^ s e lfe d  p ro g en ies  w ere  
a ls o  o b ta in e d . Strength  w a s  determ ined  o f  in d iv id u a l p la n ts  w ith  th e  
P r e s s le y  stren gth  te s te r  a t 1 /8 - in c h  g a u g e .
The 8 F^ l in e s  d iffered  w id e ly  in  m ean fib er  stren gth  a s  l i n e s .
L ines 13 and 16 w ere  lo w  in  stren g th , l in e s  14 and 20 w ere  low  to  
in term ed ia te , l in e  17 w a s  in term ed ia te , l in e s  15 and 19 w ere  m oderately  
h igh  and l in e  18 w a s  m oderately  h igh  to  h igh  in  3 y e a rs  o f  e v a lu a t io n .
For c o n v e n ie n c e , a l l  hybrid p la n ts  derived  from c r o s s e s  b e tw een  
any 2 l in e s  w ere  g iv e n  th e  d e s ig n a tio n  in te r c r o ss  p o p u la tio n , w h ile  th e  
p la n ts derived  from a s in g le  c r o s s  b e tw e e n  2 F3 p la n ts  w ere  d e s ig n a te d  
a s  In tercro ss  p rogen y . The 20 In tercross p o p u la tion s in  th e  stu d y  varied  
w id e ly  in  m ean fib er  s tr en g th , w ith  so m e , su ch  a s  13 x  1 5 , b e in g  in ferior  
and o th e r s , su ch  a s  18 x  1 9 , b e in g  su p erior . In g e n e ra l perform ance a s
v
p aren ts in  in te r c r o s s e s ,  l in e  13 w a s  in fe r io r , l in e s  1 4 , 1 5 , 1 6 , 17 and  
20 w ere  in term ed iate  and l in e s  18 and 19 produced h igh  stren gth  p r o g e n ie s .  
T h u s, th ere  w a s  rea so n a b ly  c lo s e  agreem ent b e tw e en  perform ance a s  l in e s  
and a s  p arents in  in te r c r o s se s  for th e  8 l in e s  s tu d ie d .
F ifty -fo u r  per c e n t o f  th e  84 in te rc ro ss  p ro g en ies  t e s t e d  appeared  
to  h ave  p o ten tia l v a lu e  for ob ta in in g  l in e s  w ith  th e  stren gth  o f  S ea  Is la n d  
through s e le c t io n .  C o n se q u e n tly , i t  w a s  co n c lu d ed  th at o n e  c y c le  o f  
recurrent s e le c t io n  had b e e n  e f f e c t iv e .  M ost o f  th e s e  h igh  strength  
in te r c r o ss  p ro g en ies  sh ow ed  enough g e n e t ic  var ia tion  to  make im prove­
m ent by further s e le c t io n  w ith in  p ro g en ies  f e a s ib le .
Eight o f th e  in te rc ro ss  p ro g en ies  and part o f  th e  s e l f e d  p ro g en ies  
from F3 parent p la n ts  co n ta in ed  a few  p la n ts  w ith  abnorm ally h igh  fib er  
str en g th , e x c e e d in g  th at o f th e  h ig h e s t  p lan t o f  S ea  I s la n d . N o e x p la n a ­
t io n  for occu rren ce  o f  t h e s e  p la n ts  w a s  fou n d . Their p o te n tia l in  th e  
b reed in g  program w a s  u n cer ta in .
W ide m ean stren gth  d iffe r e n c e s  among In tercross p r o g e n ie s  o f th e  
sam e in te r c r o ss  pop u lation  w ere  fou n d .
A ll F3 parent strength  c o m b in a tio n s , e x c e p t  low  x  lo w , g a v e  1 or 
more in te r c r o ss  p ro g en ies  w ith  h igh  m ean stren g th . There w a s  a ten d en cy  
for th e  r e la t iv e  freq u en cy  o f  h igh  stren gth  p ro g en ies  to  in c r e a se  w ith  
in c r e a se  in  stren gth  o f  th e  F3 parent p la n ts .  C r o s s e s  w ith  at l e a s t  1 
in term ed ia te  or m oderately  h igh  stren gth  parent g a v e  an in term ed ia te
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frequ en cy  o f h igh  strength  p r o g e n ie s . C r o sse s  w h ich  had a t le a s t  1 high
strength parent g a v e  th e  h ig h e s t  p ercen tage  o f high strength  p r o g e n ie s .
In order to  determ ine more e x a c t ly  th e  re la tio n sh ip  b e tw een  strength
o f  th e  F* parent p lan ts and o f th eir  in tercro ss  p r o g e n ie s , both w ere  
o
d iv id ed  in to  th e  strength  c la s s e s  lo w , in term ed ia te , m oderately h igh  
and h ig h . The low  x  low  and low  x  in term ediate parent com binations  
g a v e  a low  frequency o f superior p r o g e n ie s . The high x  Interm ediate, 
high x  m oderately h igh  and h igh  x  high produced 50% or more of superior  
p r o g e n ie s . The rem ainder o f  th e  parent com b inations produced 30-40%  
superior p r o g e n ie s . There w a s  a marked ten d en cy  for a ll  parent com ­
b in a tio n s to  produce an u n ex p ected ly  high frequency o f  superior  
p r o g e n ie s .
v ii
INTRODUCTION
In recen t y ea rs th e  co tton  t e x t i le  industry h as exp erien ced  in ­
c rea sin g  com p etition  from sy n th e tic  f ib e r s . Although sy n th e tic  y a m s  
have b een  found to  be superior to  co tton  y a m s in  som e c a s e s ,  th is  
superiority  h as b een  lim ited  to  on ly  a very few  c h a r a c te r is t ic s . Syn­
th e tic  fiber com p etition  w ith co tton  h as b een  o f tw o  d is tin c t  t y p e s .
The fib ers of on e  ty p e  com pete s u c c e s s fu lly  b e c a u se  th ey  are cheaper  
than co tto n . T h ese  in c lu d e  the m an-m ade c e l lu lo s e  f ib e r s , rayon and 
a c e ta te . A seco n d  typ e of fib ers w h ich  o ffers sp e c ia l  com p etition  in ­
c lu d e s  n y lo n , dacron , orlon and other su ch  f ib e r s . Although th e s e  are 
co n sid era b ly  more e x p e n s iv e  than co tto n , th ey  p o s s e s s  som e sp e c ia l  
q u a lit ie s ,  one o f w h ich  i s  extra h igh stren g th . Improving th e  strength  
o f co tton  fiber w ou ld  tend  to  render co tton  more co m p etitiv e  w ith  th is  
seco n d  typ e  o f sy n th e tic  f ib e r s .
The strength o f co tton  fiber may be s lig h tly  m odified  by cu ltural 
ch a n g es or ch a n g es in  environm ent, but th e  amount of change n eeded  
can  be a cco m p lish ed  on ly  through breeding for superior stren gth . The 
co tton  breeder Is concerned  w ith  q u a lity  a s  w e ll  a s  quantity of fib er . 
Improving fiber strength  is  prim arily a g e n e tic  problem , but y ie ld  i s  
g rea tly  in flu en ced  by environm ent.
The te x t i le  industry g en era lly  co n sid er s  th e  Upland co tton s grown  
in  th e  S ou th east to  be som ew hat inferior in  fiber stren g th . Although
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th ere  i s  agreem ent that so u th ea stern  U pland c o tto n s  co u ld  b e  im proved  
by in c r e a s in g  th e  fiber stren g th , o p in io n s d iffer a s  to  th e  amount of  
stren gth  in c r e a se  th at i s  d e s ir e d . T his w ou ld  be determ ined by th e  
t e x t i le  m anufacturer and th e  end product w h ich  he p ro d u ce s . Fiber  
stren gth  and y a m  stren gth  are c lo s e ly  a s s o c ia t e d ,  approxim ately  88% 
o f  y a m  strength  b e in g  a cco u n ted  for by fiber stren g th . It i s  g e n e ra lly  
agreed  that th e  b e s t  m ethod o f  im proving y a m  strength  i s  to  im prove  
fiber stren g th .
Com pared to  th e  c o tto n s  grown in  th e  irr iga ted  S o u th w e s t , th e  
co tto n  o f th e  so u th ea stern  U n ited  S ta te s  i s  r e la t iv e ly  w e a k , or low  in  
fiber stren g th . At th e  p resen t tim e co tto n  p r ice  i s  determ ined  by grade  
and s ta p le ,  w ith  l i t t l e ,  i f  a n y , premium b e in g  paid for h igh  stren g th .
For th is  rea so n  farm ers h ave  not dem anded h igh  strength  in  th e  co tton  
th e y  grow . C o n se q u e n tly , co tto n  b reed ers have not e s ta b lis h e d  h igh  
strength  v a r ie t ie s  adap ted  to  th e  S o u th e a st .
Three know n so u rc es  o f h igh fiber strength  are a v a ila b le  to  
b r e e d e r s . T h ese  are G ossyp lu m  hlrsutum  v a r . punctatum  L . , or H opi 
co tto n  from th e  Hopi Indians o f  Arizona; G_. b arb ad en se  L. , the S ea  
Is la n d  and A m erican-E gyptlan  v a r ie t ie s  e s p e c ia l ly ;  and th e  t r i - s p e c ie s  
hybrids in v o lv in g  th e  c u lt iv a te d  A slan  s p e c i e s ,  G . arboreum L . , th e  
Am erican w ild  s p e c i e s , G . thurberi T o d ., and U pland c o tto n , G_. h irsutum . 
In th is  co m p lex  s itu a t io n , th e  tw o  d ip lo id  s p e c ie s  are c r o s s e d , th e  F^ 
i s  trea ted  w ith  c o lc h ic in e  in  order to  double th e  chrom osom e num ber.
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and th en  th is  te tra p lo ld  F  ̂ i s  c r o s s e d  w ith  U p lan d .
A h yb rid iza tion  program h as b een  in it ia te d  at the L ou isian a  
A gricultural Experim ent S ta tion  in  an effort to  tran sfer  th e  g e n e s  for 
superior strength  o f S ea  Is la n d  in to  U pland c o tto n . One p h a se  o f  
th is  program em p loys th e  recurrent s e le c t io n  breed in g  procedure in  an  
effort to  com bine h igh  fiber stren gth  w ith  e a r l in e s s ,  h igh  lin t p ercen ta g e  
and large b o ll s i z e  o f  U pland c o tto n .
Recurrent s e le c t io n  i s  u se d  to  con cen tra te  g e n e s  for a particu lar  
q u a n tita tiv e  ch aracter  in  a p op u la tion  w ithou t a marked l o s s  o f g e n e t ic  
v a r ia b il ity . The recurrent s e le c t io n  m ethod of b reed in g  c o n s i s t s  o f  
making a c r o ss  b e tw een  th e  paren ts in v o lv ed  and grow ing th e  Fj and  
Fg g e n e r a t io n s . As many Fg p la n ts  sh ou ld  b e  grown a s  ca n  b e  e f fe c t iv e ly  
e v a lu a te d . D e s ir a b le  F2 p lan ts are s e le c t e d  in  th is  p o p u la tio n . S e l e c ­
tio n  i s  made for th e  ch aracters for w h ich  it  can  b e  p ra c ticed  e f f e c t iv e ly .  
Eight or te n  superior F2 p la n ts  are s e le c t e d ,  and th e  fo llo w in g  y ea r  F3 
l in e s  are grown from th em . The F3 l in e s  are th en  in te r c r o sse d  in  a ll  
p o s s ib le  co m b in a tio n s . The fo llo w in g  year  a progeny of ea ch  in te rc ro ss  
i s  grow n. The p la n ts  w ith in  each  in te rc ro ss  progeny are id e n tif ie d  a c ­
cord ing to  th e  in te rc ro ss  from w h ich  th ey  c a m e . The in d iv id u a l p lan ts  
w ith in  ea ch  in te rc ro ss  progeny are e v a lu a ted  a s  in  th e  F2 p o p u la tio n . 
In tercross p ro g en ies  w h ich  do not p o s s e s s  a h igh  freq u en cy  of superior  
g e n o ty p e s  are d isc a r d e d . S e le c te d  p lan ts from ea ch  in te r c r o ss  may be  
u sed  to  b eg in  another c y c le  o f recurrent s e le c t io n ,  u s in g  th e  sam e pro­
cedure w h ich  w a s  fo llo w ed  in  th e  f ir s t  c y c l e .  T his p r o c e ss  may be
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rep eated  a s long a s improvement Is show n in  the c h a r a c te r is t ic s  b eing  
s e le c t e d .
G en etic  s tu d ie s  in d ica te  that the in h eritan ce  o f co tton  fiber  
strength i s  q u an tita tive  in nature and con d ition ed  by a r e la t iv e ly  sm all 
number o f g e n e s .  A s lig h t d egree o f dom inance for w eak  fiber w a s found  
in  in tervarieta l c r o s s e s .  The in te r sp e c if ic  c r o ss  w h ich  w a s  u sed  in  the  
study reported herein  show ed a b sen ce  of dom inance at th e  1/ 8 -in c h  
g a u g e . It w a s  an tic ip a ted  that fiber strength in  th is  particu lar c ro ss  
might be e f fe c t iv e ly  in crea sed  by th e  u se  of recurrent s e le c t io n .
There h as b een  no report o f th e  u se  of recurrent s e le c t io n  in cotton  
breeding u sin g  th e  In tersp ec ific  hybrid S ea  Islan d  x D eltap in e  15 a s  
p a ren ts . The r e su lts  o f th e  fiber strength  p h ase  of the first c y c le  of 
th is  recurrent s e le c t io n  in v e stig a tio n  are reported in  th is  d is se r ta t io n .
REVIEW OF LITERATURE
Fiber Strength
As early  a s 1912 M cC lendon (28) repotted  that w eak fiber w a s  
dominant over strong fiber in  a c r o ss  b e tw een  Am erican Upland and Sea  
Islan d  c o tto n . The U pland v a r ie t ie s  u sed  in  the c r o s s e s  in clu ded  
C ook 's Big B o ll, S istru n k , Pride o f  G eo rg ia , H a stin g 's  Big B oll and 
T o o le . As th e  strength determ inations w ere  made by han d , on ly  "weak" 
and "strong" c la s s e s  w ere co n sid er ed .
B a lls  (2) sta ted  in  1919 that m ethods for determ ining the strength  
o f sm all sam p les o f co tton  fiber w ere n o n ex is ta n t. It w a s p o s s ib le  at 
that tim e to  m easure breaking s tr a in s , but to  ob ta in  su ffic ie n t r e su lts  
to  g iv e  a rea so n a b le  probable error for on ly  a s in g le  se e d  in vo lved  an 
enorm ous amount of lab or . He sta ted  w hen  large numbers o f s e e d  h ave  
to  be exam in ed , th e  method b ecom es h o p e le s s .
He con clu d ed  that th e  th ick en in g  o f th e  c e l l  w a ll determ ines the 
strength o f th e  in d iv id u a l fib e r . The strength o f th e  com m ercial sam ple  
depend s on w a ll th ic k n e ss  and uniform ity o f strength a s  b etw een  d iffer­
ent f ib e r s , a ls o  on uniform ity o f th at th ic k n e ss  over th e  w h o le  len gth  o f  
the fib er .
Kearney (23) w orked w ith  th e  F2 and F3 gen era tio n s o f a c r o ss  
b etw een  th e  H olden  (GL hlrsutum ) and Pima (G . barbadense) co tton  
v a r ie t ie s .  H is o b je c tiv e  w a s  to  obtain  s ta t is t ic a l  data on th e  nature
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and behavior o f  varian ts to  be ex p ec ted  In co tton  f ie ld s  o f e ith er  s p e c ie s  
a s a resu lt o f natural c r o s s - fe r t i l iz a t io n . This inform ation w a s to  be  
u se d  by w orkers in  rogueing s e e d  In crea se  f i e ld s .  H is c h ie f  concern  
w a s w ith  the b o ta n ica l characters o f th e  p la n ts . Fiber properties w ere  
not m easured , due to  th e  lack  o f  m eans o f doing s o .  He did make som e  
o b serv a tio n s concern ing  fer tility  and th e  le v e l  o f  produ ctiv ity  o f the  
segrega tin g  p o p u la tio n s . He noted  that w h ile  th e  o f th e  H olden x  
Pima c r o ss  w a s extrem ely  fe r t i le , 7% of th e  215 F2 p lan ts show ed  
"ab solute  ster ility "  and that a low  d egree of fer tility  w a s com m on.
M any se e d  from th e  F2 p lan ts had low  v ia b ility  w h ich  c a u se d  th e  lo s s  
of a co n sid era b le  number o f s e e d lin g s  among th e  F3 p r o g e n ie s . Although  
ea ch  h ill  con ta in ed  3 or 4 s e e d s ,  in  approxim ately 25% o f them  no plant 
grew  beyond th e  se e d lin g  s ta g e .
C oncerning the fer tility  of the seg reg a tin g  g e n e r a tio n s , W are (39) 
reach ed  th e  sam e c o n c lu s io n s  a s Kearney (2 3 ). He obta in ed  l i t t le  re­
lia b le  data on Fj p lan ts o f  3 c r o s s e s  o f G . hlrsutum  x  G . b a rb a d en se .
He did not report any study o f in h eritan ce  of fiber stren gth .
W orking at th e  Arizona A gricultural Experiment S ta tio n , P r e ss le y  
(31) d e s ig n ed  a te s te r  for m easuring th e  strength o f co tton  f ib e r s . W ith  
th e  P r e ss le y  strength te s te r , strength determ inations w ere made on the  
b a s is  o f th e  number o f pounds of force  required to  break 1 m illigram  o f  
co tto n  fib ers cut to  th e  w idth of th e  c lam p s u sed  in  breaking the fib er , 
or 0 .4 6 4  in c h . This v a lu e , th e  number of pounds required to  break 1 
m illigram  o f  co tto n  fib ers cut to  the standard le n g th , becam e known a s
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the P r e ss le y  In d ex .
Moore (29) made strength  m easurem ents o f in d iv id u al f ib e rs ,  
c a lc u la tin g  the breaking load  w ith  a m achine of th e  b a la n ce  ty p e . The 
breaking lo a d , w h ich  w a s ap p lied  to  th e  3 / 8 - in c h  m id-portion o f th e  
fib er , w a s added to  th e  beam  at the rate of 1 /1 0  gram per se c o n d . It 
w a s  recorded to  th e  n earest 0 .0 1  gram . The fibers w ere tak en  from 6 
d ifferent reg ion s o f in d iv id u al s e e d s  from 5 v a r ie t ie s  o f Upland c o tto n . 
There w a s  co n sid era b le  varia tion  among fib ers tak en  from d ifferent re ­
g io n s  on  th e  s e e d s .  The stro n g est fib ers w ere found to  be on th e  m icro-  
pylar end o f the se e d  w h ile  th e  w e a k e st  fib ers w ere found on  the c h a la za l  
end-.
H ancock (10) condu cted  an experim ent to  determ ine d ifferen ces  
among co tto n  v a r ie t ie s  in  th eir  ex p r ess io n  o f lin t strength and to  c o n ­
sid er  th e  in flu en ce  of environm ent on th is  ch aracter . He grew 10 v a r ie ­
t i e s  o f Am erican Upland co tton  in  3 lo c a tio n s  having d ifferent s o i l  ty p e s .  
Strength w a s m easured w ith  the P r e ss le y  strength te s te r  at ”0" g a u g e .
This w a s  th e  first report o f th e  u se  of th is  instrum ent for strength m easure­
m en ts. He found large d ifferen ces  b e tw een  in d iv id u a l p la n ts  w ith in  a 
v a r ie ty , a s  w e ll  a s  d iffe re n c es  b e tw een  v a r ie t ie s .  He in d ica ted  that 
strength seem ed  to  be s e n s it iv e  to  sm all d iffe re n c es  in  s o i l  in  som e of th e  
t e s t s .
W are and H arrell (40) grew F j ,  F2 , F3 , and 2 gen era tion s of b a c k -  
c r o s s e s  to  each  parent, o f  a c r o ss  b etw een  th e  2 Upland co tton  v a r ie t ie s ,  
Florida G reen S eed  and R ow den. Fiber strength w a s m easured w ith  the
P r e ss le y  strength  te s te r  at "0” g a u g e . T his w a s  th e  f ir s t  report o f  th e  
u s e  o f  th is  instrum ent in  a g e n e t ic  s tu d y . The parents d iffered  by a p ­
proxim ately  1 .0  P r e s s le y  in d ex  u n it , th e  Florida G reen  S eed  b e in g  th e  
stronger of th e  2 v a r ie t ie s .  The r e su lts  w ere v a r ia b le , but in  g en era l 
In d ica ted  th at th e  in h er ita n ce  o f  fiber strength  w a s  q u a n tita tiv e  in  
nature w ith  th e  b e in g  In term ed ia te . There w a s  a s lig h t  d egree  o f  
dom inance for w eak  fib er . The m ean of the 87 F2 p la n ts  w a s  s l ig h t ly  
ab ove th e  m edian point b e tw een  th e  2 parental m e a n s . The F3 p ro g en ies  
w ere  more va r ia b le  than e ith er  p aren t, but th e  m eans o f th e  F3 l in e s  
ten d ed  to  m aintain  th e  le v e l  o f th e  F2 p lan ts from w h ich  th e  l in e s  
o r ig in a te d . S e a so n  a ffe c te d  stren gth  to  som e d e g r e e .
Barre (3) reported th at th ere  i s  su ff ic ie n t  e v id e n c e  th at th e  s p e c ia l  
structure o f c r y s ta llin e  c e l lu lo s e  in  th e  cen tra l la y e r s  o f th e  co tto n  fiber  
la rg e ly  determ ine i t s  t e n s i le  stren g th . A lthough th is  structure and the 
a v erage  d im en sio n s o f th e  fiber may be m odified  by en viron m en t, further 
s tu d ie s  sh ow ed  them  to  be d is t in c t  v a r ie ta l c h a r a c te r is t ic s .  He s ta te d  
that w h ile  th e  v a r ie ty  grow n w a s  th e  m ost im portant s in g le  factor in  
determ ining fiber strength  and other p r o p e r tie s , d e v ia tio n  from th e  id e a l  
environm ent m odified  th e  inherent fiber p ro p er tie s . Sp iral structure w a s  
not a ffe c te d  by bad h a rv est w eath er  c o n d it io n s  th at w ere  in variab ly  r e ­
f le c te d  in  im paired stren g th .
H ancock  (11) stu d ied  stren gth  and other fib er  p rop erties in  r e la tio n  
to  p lant structure and grow th p er io d . B o lls  from w h ich  m easurem ents
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w ere made w ere d esig n a ted  a s  to  p la n t, node number and date  o f  
f lo w er in g . Three U pland v a r ie t ie s  in  rep lica ted  p lo ts  at 2 lo c a tio n s  
w ere u s e d . The strength w a s m easured w ith  th e  P r e ss le y  strength  te s te r  
at "0" g a u g e . Fiber from b o lls  produced at d ifferent n od es sh ow ed  no 
s ig n if ic a n t  d ifferen ce  in  stren g th . The period producing th e  stro n g est  
lin t seem ed  to  vary w ith  th e  var ie ty  and th e  lo c a t io n . Two v a r ie t ie s  
had stronger lin t in  th e  first o f the 3 flow ering periods than th e  third 
w h ile  th e  third variety  had the stron gest lin t in  th e  la s t  p er iod . Large 
v ar ia tion s in strength w ere found b etw een  b o lls  on  the sam e p la n t , b e ­
tw een  p lan ts and b etw een  groups of p la n ts . He sta ted  that 3 p ick in g s  
o f  co tton  w ere ju s t if ie d  for accu rate  sam pling by an agronom ist and at 
le a s t  4 b o lls  should  be h arvested  from the m iddle o f  th e  plant by the  
b reed er .
Kime and T illey  (24) stu d ied  the e ffe c t  o f hybrid ization  on the  
y ie ld ,  fiber strength and 10 other characters o f Fj and la ter  gen era tion s  
from 6 c r o s s e s  b etw een  inbred l in e s  s e le c te d  from Coker 100 , S to n ev ille  
and D eltap in e  11A v a r ie t ie s  o f U pland c o tto n . Fiber strength  w a s  
m easured for 1 y ea r , u sin g  th e  P r e ss le y  strength te s te r  at ”0" g a u g e . 
The mean strength o f th e  F^ gen eration  of a ll  c r o s s e s  w a s  interm ediate  
b etw een  th e  p a r e n ts .
In a study of hybrid v igor  Sim pson (34) made strength determ ina­
tio n s  for p lan ts grown from se e d  from 2 d ifferent s o u r c e s . The first  
so u r c e , w h ich  w a s d e s ig n a te d  a s  Hin b red M s e e d , c o n s is te d  o f se e d
10
from 7 v a r ie t ie s  grown in  is o la te d  f i e ld s .  The se c o n d  so u r c e , d e s ig ­
nated  a s  " crossed "  s e e d ,  cam e from se e d  from o p e n -p o llin a te d  p la n ts  
o f th e  sam e v a r ie t ie s  grown in  a v a r ie ty  t e s t .  Strength m easurem ents  
w ere  made w ith  th e  P r e s s le y  stren gth  te s te r  at "0" g a u g e . There w ere  
no s ig n if ic a n t  d iffe r e n c e s  in stren gth  o f  fiber from th e  2 se e d  s o u r c e s . 
There w a s  an apparent ten d en cy  for th e  lin t  from c r o s s e d  lo t s  o f  th e  
w eak er  v a r ie t ie s  to  be stronger than  th e  inbred p aren t, but th e  data  
w ere in c o n c lu s iv e .
In a c o l le c t io n  o f  about 400 s tr a in s  o f  U pland c o tto n  m aintained  
by th e  M is s is s ip p i  A gricu ltural Experim ent S ta t io n , G reen  (9) found that 
the lin t stren gth  ranged from 4 .7 5  to  9 .7 5  P r e s s le y  in d ex  u n it s .  Strength  
determ in ation s w ere  made w ith  th e  P r e s s le y  stren gth  t e s t e r  at "0" g a u g e .  
H e pointed out th at strength  w a s  a ffe c te d  more b y  lo c a tio n  in  th e  f ie ld  
than  any other fiber property he d is c u s s e d .  The 5 lo c a l  v a r ie t ie s  u sed  
a s  co n tro ls  w ere  found to  h ave  b ecom e s ta b il iz e d  near th e  m ean o f  th e  
en tire  sa m p le . The range o b ser v ed  in d ic a te d  th e  p r e se n c e  o f an im ­
portant am ount o f  g e n e t ic  v a r ia b ility .
G o n z a le s  (8) stu d ied  th e  in h er ita n ce  o f strength  in  th e  F2 g e n e r a ­
tio n  o f  a c r o s s  b e tw een  2 v a r ie t ie s  o f  Am erican U pland c o tto n . The 
parental v a r ie t ie s  w ere  D e lfo s  9169 and (A x  B )293 , th e  la tter  b e in g  a 
s e le c t io n  from an F4 o f  a W ild s  x  H a lf and H a lf c r o s s . F iber stren gth  
w a s  m easured w ith  th e  P r e s s le y  stren gth  te s te r  a t "0" g a u g e . There w a s  
very  l i t t le  d ifferen ce  in  fiber stren gth  o f  th e  p a r e n ts , and w id e  v a r ia tio n s  
occurred  w ith in  each  p aren t. The F2 sh ow ed  a norm al cu rve w h ich  i s
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ch a r a cter is tic  o f q u an tita tive  c h a r a c te r s . He con clu d ed  that th e  mode 
o f in h eritan ce  w a s  q u an tita tive  in  nature and con d ition ed  by m ultiple  
fa c to r s .
Isa a c  (16) stu d ied  th e  F2 o f a c r o ss  b e tw een  S to n e v ille  and D elta  
Smooth L eaf, both of w h ich  had sim ilar P r e ss le y  in d e x e s . He m easured  
fiber strength  w ith  a P r e ss le y  strength  te s te r  at "0" g a u g e . He found  
that th e  F2 population  exh ib ited  a uni modal curve w h ich  w as sk ew ed  
s lig h tly  toward th e  w eak  s id e .  He con clu d ed  that h is  r e su lts  w ere  
sim ilar  to  the frequency d istr ib u tion s ob ta in ed  w ith  m ost q u an tita tive  
character^ show ing in h er itan ce  ch a r a c ter is tic  o f m ultip le fa c to r s .
Richmond and Lew is (32) condu cted  an experim ent d es ig n ed  to  com ­
pare th e  perform ance o f s to c k s  grown from se e d  m ixtures o f c u ltiv a ted  
Am erican U pland co tton  v a r ie t ie s  w ith  th e  perform ance o f the com ponent 
v a r ie t ie s  grown a s  pure s to c k s .  A ll o f th e  m ixtures g a v e  higher strength  
v a lu e s  than th o se  ob ta in ed  from th e  w e ig h ted  m eans of th e  corresponding  
pure s t o c k s .  Two o f  th e  m ixtures w ere s ig n if ic a n tly  h igh er . They offered  
th e  p o s s ib le  exp lan ation  that more e ff ic ie n t  m ixing of fib ers might be  
ex p e cted  a s a resu lt o f grow ing m ixtures rather than attem pting to  mix 
fib ers of pure s to c k s  after g in n in g .
Stafford (38) stu d ied  th e  in h eritan ce  o f fiber strength and perim eter  
in  an in tervarieta l c r o ss  o f W ild s x  H alf and H a lf . Strength determ ina­
tio n s  w ere made w ith  th e  P r e ss le y  strength  te s te r  at “0 “ g a u g e . H e 
found that th e  m ean P r e ss le y  in d ex  of th e  F^ and F2 w a s  s lig h tly  below
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th e  arithm etic average  o f th e  parents and con clu d ed  thet th is  in d ica ted  
partial dom inance of w eak  f ib e r s . No c o n c lu s io n s  w ere drawn con cern ­
ing th e  nature o f g en e  a c t io n . The parental d ifferen ce  in  fiber strength  
appeared to  be con d ition ed  by a sm all number of g e n e s ,  probably 3 or 4 
p a ir s . F3 r e su lts  w ere  found to  be more r e lia b le  than the formula u sed  
w ith  the F2 population  to  e stim a te  h e r ita b ility . E stim ates o f h er ita b ility  
b a sed  on Fg data in d ica ted  that it w ould  be a d v isa b le  for a breeder to  
s e le c t  r ig id ly  in  a large population  in  order to  insure s e le c t io n  o f an 
adequate number o f superior p la n ts .
S e lf  and H enderson (33) in v e s t ig a te d  th e  inh eritan ce of fiber  
strength in  a c r o ss  o f AHA 5 0 and H alf and H a lf. The strength d eter­
m inations w ere made w ith  the P r e ss le y  strength te s te r  at "0” g a u g e .
They found th e  F^ mean o f 8 .2  P r e ss le y  in d ex  un its to  be s lig h tly  low er  
than th e  parental a v e ra g e . T his w as e s s e n t ia l ly  interm ediate b e tw een  
the parental m eans o f 9 .8  and 7 . 1 ,  r e s p e c t iv e ly . In the F2 population  
o f 806 p lan ts the range w a s con tin u ou s from 6 . 6  to  9 .9  u n its P re ss le y  
in d e x . The Fj l in e s  w ere p lan ted  in  a random ized b lock  d e s ig n  w ith  3 
r e p lic a t io n s . Fiber strength o b v io u sly  w a s  in h erited  a s  a q u an tita tive  
ch aracter . The C a stle -W rig h t formula for estim atin g  the number of g e n e s  
g a v e  an e stim a te  o f 5 p a ir s . The F3 l in e s  orig in ated  from 66 F2 p lan ts  
rep resen tin g  th e  com p lete  F  ̂ strength  ran ge . As a particu lar effort w a s  
made to  in c lu d e  a com p aratively  large number o f  p lan ts w ith in  e a ch  of  
th e  parental r a n g e s , th e  F3 l in e s  w ere not derived  from random ly s e le c te d  
p la n ts .
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Progeny t e s t s  o f  th e  F3 in d ic a ted  th at among th e  806 F2 p la n ts  
th ere  w a s  a probable recovery  o f 1 or more p la n ts  r ep re sen ta tiv e  o f ea ch  
parent g e n o ty p e . In v iew  o f th e  freq u en cy  o f reco v ery  o f parental g e n o ­
ty p e s  in  ? 2 > fe lt  th at 4 w ou ld  be a more probable e s t im a te  o f th e  
g en e  number d ifferen tia tin g  th e  p a r e n ts .
Burley and C arpenter (4) stu d ied  th e  re la tio n  b e tw een  fib er  stren gth  
and y a m  stren g th . They u sed  75 sa m p les  o f  c o tto n  w h ich  in c lu d ed  a w id e  
range o f fiber and sp inn in g  p r o p e r tie s . G auge len g th s  of "0", 2 ,  3 and  
4 mm. w ere  u sed  w ith  th e  P r e s s le y  and th e  C lem son  t e s t e r s .  S im p le  
c o rre la tio n  a n a ly s e s  w ere  made u s in g  th e  stren g th -w e ig h t r a tio s  a s  d e ­
pendent v a r ia b le s  w ith  strength  o f 2 2 s carded  y a m  a s  th e  depend en t  
var iab le  * The r v a lu e s  for the 3 mm. g a u g e  sp a c in g  w ere c o n s is te n t ly  
high er than for any other g a u g e  s p a c in g . A curve f it te d  to  th e  r v a lu e s  
for th e  variou s g a u g e  sp a c ln g s  in d ica ted  that a maximum re la tio n sh ip  
w ou ld  b e  found Just beyond th e  3 mm. g a u g e  sp a c in g  o r , approxim ately  
at 1 /8  in ch  (3 .2  mm.) ga u g e  sp a c in g .
P r e s s le y  t e s t s  at "0" and at 1 /8  in ch  g a u g e  len g th s  w ere  m ade on  
323 c o tto n  sa m p les  s e le c t e d  a s  r ep re sen ta tiv e  o f th e  com m ercia l crop of  
th e  U n ited  S ta te s  in  1 954 . S im ple corre la tion  a n a ly s e s  o f  fib er  strength  
w ith  strength  o f 2 2 s  carded  y a m  g a v e  r v a lu e s  o f  0 .2 2 9  and 0 .8 0 5  for 
th e  ”0" and th e  1 /8  in ch  gau ge  le n g th , r e s p e c t iv e ly .  They co n c lu d ed  
that for p red ictin g  or ex p la in in g  2 2s carded y a m  sk e in  stren gth  th e  t e s t  
r e su lts  from th e  sam e sa m p les  w ou ld  b e  much more v a lu a b le  u s in g  th e
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1 /8  Inch ga u g e  sp a c in g  than th e  "0 " g a u g e .
An a llo te tra p lo id  b e tw e en  2 th ir teen -ch rom osom e s p e c i e s , G . 
arboreum and G . th u rb eri. w a s  c r o s s e d  w ith  the c u lt iv a te d  te tr a p lo id ,
G . h lrsutum . by L ew is (25) to  produce an a llo te tra p lo id  in v o lv in g  3 
s p e c ie s  o f G o ssv p iu m . The F2 and p ro g en ies  w ere ex trem ely  va r ia b le  
in  p lant h a b it , s e e d  co tto n  p rod u ction , and in  a ll  lin t  p r o p e r tie s . Lint 
stren gth  determ in ation s w ere  made w ith  th e  P r e s s le y  stren gth  te s te r  at 
"0" g a u g e . L ew is in d ic a ted  that there i s  an opportunity to  d e v e lo p  from 
th is  m aterial new  com b in ation s o f  lin t le n g th , stren gth  and f in e n e s s  w h ich  
should  b e  s ta b il iz e d  in to  r e la t iv e ly  true breed ing s to c k s  and la ter  u se d  in  
a breed ing program to  im prove th e  q u a lity  o f c o tto n . He found a h ig h ly  
s ig n if ic a n t  correla tion  o f  0 .5  62 b etw een  F2 and F3 p ro g en ies for lin t fiber  
s tr en g th .
A l-J ibou ri, M iller , and R obinson (1) grew  a p op u lation  o f  F3 
p ro g en ies  from a c r o ss  b e tw een  a h igh  lin t  strength  but low  y ie ld in g  
stra in  from th e  t r i - s p e c ie s  hybrid arborium -thurberi-h lrsutum  and an 
adapted  stra in  o f U pland c o tto n . Strength determ in ation s w ere made w ith  
th e  S te lom eter  at 1 / 8 -in c h  g a u g e . Their p red icted  e f fe c t s  o f s e le c t io n  
in d ic a ted  it  w ould  be very d iff ic u lt  to  ob ta in  the d e sired  ch aracter  com ­
b in a tio n s o f h igh y ie ld  and lin t p ercen ta g e  w ith  h igh  lin t  strength  from 
th is  p o p u la tio n .
W orley  (41) stu d ied  th e  in h er ita n ce  o f strength  in  an in te r s p e c if ic  
c r o s s  b e tw een  D e lta p in e  15 , G . h lrsu tum , and S ea  I s la n d , G . b a r b a d e n se . 
Fiber strength  w a s  m easured w ith  the P r e s s le y  stren gth  te s te r  at 1 /8 - in c h
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g a u g e . He found that fiber strength beh aved  a s a q u an tita tive  character  
and show ed  a b se n c e  o f dom inance at 0 .1 2 5  strength in d e x . E stim ates  
in d ica ted  that fiber strength w a s  con d ition ed  by a r e la tiv e ly  sm all number 
o f g e n e s .
Recurrent S e le c t io n  
H ayes and Garber (14) su g g e s te d  th e  u se  o f certa in  p r in c ip les  of  
th e  recurrent s e le c t io n  method of b reed in g . The o b je c t iv e  o f  an e x p er i­
ment th ey  In itia ted  at th e  M in nesota  Agricultural Experim ent S ta tion  in  
1915 w a s  to  produce a h igh protein  strain  o f  corn from th e  M inn. 13 
v a r ie ty . The method w a s to  s e lf - f e r t i l iz e  a number o f ears and a n a ly ze  
them  for protein  co n ten t. The high protein  s e lf - f e r t i l iz e d  ears w ere then  
u sed  a s  p a ren ts. The plan w a s to  is o la te  a number o f h igh  protein stra in s  
and then  determ ine w h ich  produced th e  h ig h es t  y ie ld s  in  c r o s s e s .  The 
b e s t  y ie ld in g  c r o s s  w a s  th en  to  b e  p lanted  in an is o la te d  p lot and 
s e le c te d  for v ig o r . Two stra in s w ere iso la te d  w h ich  g a v e  a much higher  
p ercen tage  o f protein  than normal p o llin a ted  corn . The 2 stra ins w ere  
c r o sse d  in  1917 and Individual rows w ere grown in  1918 . A bulk a n a ly s is  
show ed  that th e  protein  con ten t o f th e  2 c r o s s e s  w a s  on the average a l it t le  
over  2% higher than normal p o llin a ted  M inn. 13 . It w a s con c lu d ed  that 
th e  a p p lica tio n  o f  th e s e  p r in c ip les  offered  alm ost un lim ited  op p ortu n ities  
to  im prove c o m .
E ast and Jones (7) u sed  certa in  p r in c ip les  o f th e  recurrent s e l e c ­
tio n  method o f  breed ing in  an effort to  obtain  high protein stra in s o f c o m .
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The procedure w a s  sim ply  to  c r o ss  d ifferent s e le c te d  high  protein  l in e s ,  
to  s e lf -p o ll in a te  th e  first gen eration  p la n ts , and to  s e le c t  again  from 
th e  p rogen ies w h ich  rep resen t seg reg a tin g  p o p u la tio n s . They conclu ded  
that a high p ercen tage  o f protein  may b e  produced w ith  certa in ty  and 
rapid ity  by  th is  m ethod.
Jenkins (17) w a s  th e  fir st  to  p u b lish  a d e ta iled  d escr ip tio n  o f th e  
recurrent s e le c t io n  method o f b reed in g . D ata c o lle c te d  p r e v io u sly , in  
co n n ec tio n  w ith  th e  procedure o u tlin ed  by th e  author, su g g e s te d  that 
inbred l in e s  o f c o m  becam e sta b le  for y ie ld  prepotency early  in  th e  in -  
breed ing p er iod . T herefore, th e  author su g g e s te d  th e  p o s s ib il ity  o f pro­
ducing sy n th e tic  v a r ie t ie s  among sh ort-tim e inbred l in e s  to  u se  in  s e c t io n s  
w here hybrid co m  might not be eco n o m ica lly  f e a s ib le .  The e s s e n t ia l  
s te p s  of the procedure are a s  fo llo w s:
1 . The iso la t io n  o f o n e -g en era tio n  s e lfe d  l in e s .
2 .  T estin g  o f th e s e  l in e s  in  to p -c r o s s e s  for y ie ld  and other  
characters to  determ ine th eir  r e la tiv e  endow m ents w ith  r esp ec t  
to  g e n e s  a ffec tin g  th e s e  ch a ra cters .
3 .  In tercrossin g  of th e  b etter  endow ed s e lfe d  l in e s  to  pro­
duce a sy n th e tic  v a r ie ty .
4 .  R epetition  o f th e  ab ove p r o c e ss  at in terva ls  a fter each  
" syn th etic  variety" h a s  had a gen eration  or tw o  o f m ixin g, 
p o s s ib ly  w ith  th e  in c lu s io n  o f l in e s  from unrelated  s o u r c e s .
In 1945 H ull (15) ou tlin ed  a procedure w h ich  he c a lle d  recurrent 
s e le c t io n — the first u s e  o f th e  term — for s p e c if ic  com bining a b il i ty . H is 
procedure d iffered  in  p rin cip le  from that o f Jenkins (17) on ly  in  su b stitu t­
in g  an inbred te s te r  for a h etero zy g o u s te s t e r .  T hus, H u ll's  plan
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c o n s is te d  e s s e n t ia l ly  o f recurrent s e le c t io n  In a cro ssb red  lo t o f co m  
for com bining a b ility  (high y ie ld ) w ith  a s in g le  hom ozygous lin e  w h ich  
may b e  c a lle d  th e  t e s t e r .  The crossb red  lo t may b e  a common v a r ie ty ,  
a c r o ss  o f v a r ie t ie s ,  or a c r o ss  o f superior inbred l in e s .  The breeding  
procedure a s  ou tlin ed  by H ull i s  a s  fo llo w s:
First Year— S e le c t  at random w ith  r e sp e c t  to  e v id en ce  o f inherent 
vigor 100 p lan ts or more in  th e  crossb red  lo t .  S e lf -p o llin a te  th e s e  
p la n ts and u se  p o llen  from each  one sep ara te ly  on  th e  s i lk s  o f th e  te s te r  
l in e .
Secon d  Year— Record the y ie ld  perform ance of th e  100 t e s t  h yb rid s.
Third Year—Grow ear-row s from se lfe d  s e e d  o f 10 or more p lan ts  
w h ich  had th e  h igher y ie ld in g  t e s t  hybrids and make numerous c r o s s e s  
b etw een  but not w ith in  th e  ro w s.
One c y c le  o f recurrent s e le c t io n  i s  com p leted  in  3 y e a r s . The 
next c y c le  b e g in s  w ith  bulked in tercro ssed  se e d  from the la s t  operation  
o f th e  preced ing  c y c le  and th e  sam e te s te r  l in e .  C y c le s  may recur 
c o n tin u o u s ly .
C om stock , R ob in son , and H arvey (5) ou tlin ed  a procedure o f b reed­
ing  and s e le c t io n  w h ich  th ey  c a lle d  recurrent rec ip roca l s e le c t io n . The 
method w a s  d es ig n ed  to  make u se  o f both gen era l and s p e c if ic  com bining  
a b il i ty . Foundation m aterial from 2 so u rces  w a s  u s e d . The hybrid or 
hybrids d ev e lo p ed  in v o lv ed  c r o ss in g  m aterial d escen d in g  from th e s e  2 
s o u r c e s . Sq and S }  p la n ts  from sou rce  A w ere s e l f - f e r t i l iz e d  and at the
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sam e tim e w ere o u tc r o sse d  to  p la n ts  from so u rce  B . S e le c t io n  w a s  b a sed  
on exp erim en ta l com p arison  o f  to p c r o ss  p ro g en ies  and s e le c t e d  p la n ts  
w ere Interbred th e  third year  u s in g  th eir  s e lfe d  s e e d  produced th e  fir st  
y e a r . The c y c le  w a s  r e in sta te d  th e  fourth y e a r . Source B p lan ts w ere  
t e s t e d  a g a in s t  sou rce  A p la n ts  in  th e  sam e m anner.
They o u tlin ed  a more d e ta ile d  d e sc r ip tio n  o f  th e  m eth od , but th e  
on ly  d iffe re n c e  b e tw een  th e  recurrent rec ip ro ca l m ethod and H u ll's  (15) 
m ethod i s  in  th e  t e s t e r .  In H u ll's  m ethod a l l  th e  s e le c t e d  m aterial i s  
t e s t e d  a g a in s t  on e  t e s t e r .  In th e  recurrent rec ip ro ca l m ethod the s e le c te d  
m aterial i s  t e s t e d  a g a in s t  2 d ifferen t t e s t e r s . It w a s  p o in ted  out th at re ­
current rec ip ro ca l s e le c t io n  o ffers p o te n t ia lit ie s  for further im provem ent 
o f  good  dou b le  c r o s s e s .
H arland (13) su g g e s te d  a m ethod o f b reed in g  w h ich  i s  s im ilar  to  
th e  recurrent s e le c t io n  m ethod o f  b reed in g . He term ed the method "m ass 
p ed ig ree  s e le c t io n .  " The e s s e n t ia l  s te p s  o f the m ethod are sum m arized  
b e lo w .
1 . Exam ine a large  number o f s in g le  p lan ts from a h e tero ­
z y g o u s com m ercia l v a r ie ty . O btain q u a n tita tiv e  e s t im a te s  o f  
th e  m ain ch a ra cters w h ich  are to  b e  w orked on  and e s ta b lis h  
norms o f  the ch aracters req u ired .
2 .  Grow in  progeny row s a la rg e  number o f s in g le  p lant 
sa m p les  w h ich  h ave  p a s s e d  prelim inary t e s t s  (1 r e p lic a t io n ) .
3 .  Exam ine b u lked  sa m p les  from th e  progeny row s and e lim i­
n a te  th o s e  l in e s  w h ich  fa i l  to  conform  to  th e  norms s e t  u p . This 
may b e  c a l le d  th e  b u lked  norm t e s t .
4 .  Exam ine a l l  o f  th e  s in g le  p la n ts  o f  th e  l in e s  p a s s in g  th e  
t e s t  and e lim in a te  p la n ts  w h ich  th e m se lv e s  fa l l  to  conform  to  th e  
norms s e t  u p . T h is may b e  c a lle d  th e  s in g le  p lant norm t e s t .
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5 . S e le c t  from th is  m ateria l an e l i t e  o f ,  s a y ,  200 p la n ts .
Grow t h e s e  in  progeny row s w ith  an ad eq u ate  number o f r e p li­
c a tio n s  .
6 . Apply th e  bulk norm t e s t  to  e lim in a te  u n d esira b le  l i n e s , 
and a ls o  to  e lim in a te  l in e s  w h ich  In y ie ld  o f  s e e d  co tto n  per 
plan t are b e lo w  th e  m ean o f  th e  w h o le  p op u lation  o f  l i n e s .
7 .  M ix th e  s e e d  from th e l in e s  w h ich  p a s s e d  th e  bu lked  
norm t e s t  and in s titu te  a m u ltip lica tio n  p lo t .
8 . P lant th e  w h o le  production  o f  number 7 in  an is o la te d  
f ie ld  or la rg e  farm .
9 .  P lant th e  w h o le  production  o f number 8 on a large  area o f  
th e  sam e farm .
1 0 . D istr ib u te  th e  production  of number 9 a s  th e  fir s t  com m er­
c ia l  w a v e  o f  s e e d .
1 1 . C ontinue s te p s  from 2 to  10 w ith  su ch  m o d ifica tio n s a s  
p r a c tic a l e x e g e n c le s  n e c e s s i ta t e  s o  th a t ea ch  year  a new  w a v e  
o f  s e e d  can  b e  d is tr ib u ted .
H arland em p loyed  th is  procedure for th e  production  o f  Peruvian  
T anguls c o tto n . The m ean fib er  len g th  of th e  o r ig in a l pop u lation  o f  a 
current T anguis va r ie ty  w a s  sh ifte d  from 1 3 / 1 6 “ to  1 6 /1 6 "  in  2 g en era ­
t io n s  o f m ass p ed ig ree  s e le c t io n .  The m ean o f th e  o r ig in a l p op u lation  
for b o ll  w e ig h t w a s  sh ifte d  from 4 .4  gram s per b o ll  to  5 .0  gram s per b o l l .  
The m ean lin t p ercen ta g e  w a s  sh ifte d  from 3 7 .0  for th e  o r ig in a l p op u la tion  
to  4 0 .5 .  Inferior stra in s  w ith  r e sp e c t  to  co lo r  and f in e n e s s  w ere  e lim i­
nated  .
In an experim ent con d u cted  at th e  U . S .  Southern G reat P la in s  
F ie ld  S ta tion  at W oodw ard, O klahom a, H arlan (12) c h o s e  14 p la n ts  o f  
s ld e - o a t s  gram a, B outeloua curtlp en du la  T o r r ., in  e a ch  o f  18 d ifferen t  
agronom ic t y p e s .  As a m ethod o f f ix in g  s e le c t e d  ch aracters in  a p o p u la tio n ,
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v e g e ta t lv e ly  propagated p lan ts In ea ch  typ e w ere a llo w ed  to  in tercro ss  
in  iso la te d  b lo c k s .  C on sid erab le  p rogress w a s  made in  fix a tio n  of som e  
o f th e  ty p e s  after 2 s u c c e s s iv e  g en era tion s o f s e le c t io n . Although he  
did not c a l l  th is  sy stem  recurrent s e le c t io n , it d o es em ploy th e  b a s ic  
p r in c ip les  o f s u c c e s s iv e  c y c le s  o f s e le c t io n  for a s p e c if ic  purpose  
among in d iv id u a ls  in  a h eterozygou s population  and the su b seq u en t  
recom bination  o f th e  s e le c te d  portion o f th e  p op u lation .
Sprague and Brimhall (35) reported r e su lts  from attem pts to  u t i l iz e  
recurrent s e le c t io n  in  d evelop in g  inbred l in e s  o f co m  or co m p o site s  
having a h igh  frequency for g e n e s  con d ition in g  o il  p ercen tage o f th e  
g ra in . They d esired  to  in v e s t ig a te  th e  e ff ic ie n c y  of th e  recurrent 
s e le c t io n  method o f  breeding in  m odifying th e  o i l  p ercen ta g e . Their 
o b je c t iv e s  w ere th e  accu m u lation  o f m aterial having a high o il  per­
cen ta g e  and c r it ic a l ev a lu a tio n  o f the recurrent s e le c t io n  method of 
b reed in g . They com bined th e s e  2 o b je c t iv e s  in to  a s in g le  experim en t, 
u sin g  th e  standard procedure o f  s e le c t io n  w ith in  and among inbred l in e s  
a s  a control m ethod.
The or ig in a l m aterial w a s  made up of rec ip roca l b a c k c r o sse s  in ­
v o lv in g  a s in g le  c r o s s .  The mean o i l  con ten t o f the or ig in a l population  
w a s 7 .2% . The mean o i l  p ercen tage  o f  the s e le c te d  parents for th is  
population  w a s approxim ately 8 .5% . T his m ean w a s  sh ifte d  to  approxi­
m ately  9.6%  a s  a resu lt o f th e  first c y c le  o f recurrent s e le c t io n , s lig h tly  
e x ce ed in g  th e  mean o f  the s e le c te d  p a r e n ts . They attributed th is  u n ex­
p ec ted  resu lt to  the v a g a r ies  o f sam p lin g .
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In th e  population  o f  th e  seco n d  c y c le  o f  recurrent s e le c t io n  the  
mean o il  percentage w a s  further sh ifted  above that o f th e  or ig in a l popu­
la t io n , or to  10.5%  w ith  an extrem e o f 13.5% .
A seco n d  pop u lation  stu d ied  by Sprague and Brlmhall (35) had Its  
origin  in  the ?2 g en era tio n . The 10 s e lfe d  ears having th e  h ig h es t  o i l  
p ercen tage  in  th e  grain w ere in tercro ssed  and b u lk ed . The mean o i l  per­
c en ta g e  o f th e  orig in a l F2 population  w a s approxim ately 4 .2% . The mean  
o il  p ercen tage  of th e  s e le c te d  parents for th is  population  w a s  approxi­
m ately  5 .2 % . The pop u lation  o f th e  first c y c le  o f  recurrent s e le c t io n  
had a mean o il  p ercen tage  o f 5 .3% . Parents s e le c te d  for th e  recurrent 
s e le c t io n  population  had a mean o il  p ercen tage  o f  5 .9% . The range in  
th e  first c y c le  o f  recurrent s e le c t io n  w a s  from 4 .0  to  6 .2% . They poin ted  
out that in  th is  In stan ce  th e  fu ll advan tage of th e  s e le c te d  parents w a s r e ­
ta in ed  in  th e  first c y c le  o f th e  recurrent s e le c t io n  p op u la tion . The standard  
d ev ia tio n  for the first c y c le  w a s greater than for th e  F2 p op u lation .
They con clu d ed  th a t , at th e  end of the 5 year  period and under the  
co n d itio n s o f th e  exp erim en t, th e  recurrent s e le c t io n  procedure w a s  2 . 6  
tim es more e ff ic ie n t  than s e le c t io n  during Inbreed ing. It w ould  be e x ­
p ec ted  to  In crease  In r e la tiv e  e f f ic ie n c y  a s  th e  tim e period in c r e a se d .
Lonnquist (26) u sed  th e  recurrent s e le c t io n  method o f breed ing in  
c o m  to determ ine w hether th e  frequency o f favorab le growth g e n e s  in  a 
h etero zy g o u s population  might be In cr ea sed . If th is  cou ld  be done prior 
to  th e  ex traction  o f  th e  inbred l in e s ,  th e  c h a n c e s  o f iso la t in g  superior  
g en o ty p es  for com bining a b ility  w ou ld  b e  In cr ea sed .
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The method c o n s is te d  o f recurring c y c le s  o f s e lf in g  and to p -  
c r o ss in g  S q  plan ts in  a h etero zy g o u s p op u la tion . A com p osite  o f s e lfe d  
se e d  o f th e  h ig h es t  y ie ld in g  S q p lan ts a s  determ ined by th e ir  to p -c r o s s  
perform ance w a s  a llo w ed  to  in tercro ss  at random for se v e r a l gen era tion s  
before in itia tin g  the next c y c l e . The method appeared to  provide greater  
e ff ic ie n c y  in  the s e le c t io n  of superior g en o ty p es  and a h igher le v e l  o f  
com bining a b ility  in  th e  l in e s  o b ta in ed .
At th e  Iowa A gricultural Experiment S ta tio n , Sprague, M iller , and 
Brlmhall (36) te s te d  th e  re la tiv e  e f fe c t iv e n e s s  o f recurrent s e le c t io n  
v e rsu s  s e le c t io n  in  se lfe d  l in e s  in  in crea sin g  th e  o i l  p ercen tage  o f the  
corn k ern e l. A sy n th e tic  var iety  provided the parent m ater ia l.
In order to  ob ta in  the recurrent s e le c t io n  s e r ie s ,  th ey  s e lfe d  100 
sh o o ts  and at harvest tim e a n a ly zed  the s e lfe d  ears for th eir  grain  o i l  
p e rcen ta g e . The 10 ears having the h ig h e s t  grain o i l  p ercen tage  w ere  
s e le c te d  and grown In e a r-to -ro w  p r o g e n ie s . The p rogen ies w ere th en  
c r o sse d  in  a ll  p o s s ib le  co m b in a tio n s. An equal quantity  o f se e d  w a s  
s e le c te d  from each  com bination  at harvest tim e and b u lk ed . The bulked  
p op ulation  w a s  s e l f e d .  At h arvest tim e 100 s e lfe d  ears from the bulked  
population  w ere a n a ly zed  for their  grain o i l  co n ten t. As b e fo re , th e  10 
ears having the h ig h es t  grain  o il  con ten t w ere grown in  ea r -to -ro w  
p rogen ies and In tercro ssed . This provided 2 c y c le s  o f recurrent s e le c t io n .
The se lf in g  s e r ie s  w a s  obta in ed  by u sin g  remnant s e e d  from th e 10 
orig in a l ears w h ich  w ere s e le c te d  for th e  recurrent s e le c t io n  s e r ie s .  The 
se lfe d  ears w ere grown in  ea r-to -ro w  p r o g e n ie s , and th e  p lan ts w ith in
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ea ch  progeny w ere In tercro ssed . F ive ears from ea ch  progeny w ere  
a n a ly zed  for th eir  grain o i l  p ercen tage  at h arvest t im e . The p rogen ies  
having th e  lo w e st  m ean o il  p ercen tage  w ere  d iscard ed  and th o se  having  
th e  h ig h es t  mean o i l  p ercen tage  w ere sa v ed  to  propagate the stra in .
This p r o c e ss  continu ed  for 5 g e n e ra tio n s .
A strik ing feature o f th e  r e su lts  w a s  th e  marked sh ift in  th e  mean  
o il  p e r ce n ta g e . For th e  orig in a l population  th e  mean o i l  p ercen tage w a s  
4 . 2 ,  but th e  first c y c le  o f recurrent s e le c t io n  sh ifted  it  to  5 . 2 .  The 
seco n d  c y c le  o f recurrent s e le c t io n  sh ifted  the mean to  7 .0% . The mean  
o i l  p ercen tage for th e  se lf in g  s e r ie s  w a s  in crea sed  from 4 .9 7  for th e  
gen eration  to  5 .6 2  for th e  Sg g en era tio n , an average  o f  0.13%  in c re a se  
per y e a r .
They con clu d ed  that the recurrent s e le c t io n  procedure w a s  more 
e ffe c t iv e  than s e le c t io n  in  s e lfe d  l in e s  for in crea sin g  th e  o il  p ercen tage  
o f th e  co m  k ern e l.
Johnson (19) stu d ied  recurrent s e le c t io n  in  b ien n ia l sw e e tc lo v e r ,  
M elllo tu s  o f f ic in a lis  Lam. H is o b je c t iv e s  w ere to  determ ine th e  ex ten t  
o f v a r ia b ility  in  gen era l com bining a b ility  in  an u n se le c te d  population of 
th e  Madrid va r ie ty  and to  study the e f fe c t iv e n e s s  o f  th e  first c y c le  o f  
recurrent s e le c t io n  in  changing the population  d istr ib u tio n . In gen era l 
com bining a b il i ty , a number o f in d iv id u a l p lan ts w ere superior to  the  
orig in a l p op u la tion . Large p o s it iv e  g a in s  in  a s in g le  c y c le  o f recurrent 
s e le c t io n  w ere  o b ta in ed , an in d ica tio n  that th is  breed ing procedure may 
be an e ffe c t iv e  method for breeding forage c r o p s . In reporting th e  r e su lts
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of th e  se co n d  c y c le  o f  recurrent s e le c t io n  (20) h e  s ta te d  that th e  o p ­
p ortu n ities for further g e n e t ic  a d v a n ce  might be a s  great in  th e  third a s  
in  e a ch  o f th e  2 p rev iou s c y c l e s .
Johnson and G oforth (22) stu d ied  th e  e f f e c t iv e n e s s  o f  co n tro lled  
m ass s e le c t io n  for la t e n e s s  o f flow erin g  in  b ie n n ia l s w e e tc lo v e r . An 
in te r e s t  w a s  show n In m easuring th e  rate  o f p ro g ress in  s u c c e s s iv e  
gen era tio n s and com paring th e  p ro g en ies  from co n tro lled  m ass s e le c t io n  
w ith  th o s e  from recurrent s e le c t io n  for g en era l com bining a b i l i t y . Four 
g en era tio n s o f  v is u a l  s e le c t io n  in  th e  se co n d  year  for d e s ir a b le  p la n ts  
w ith  r e sp e c t  to  com bining a b ility  w a s  not a s  e f fe c t iv e  a s  a s in g le  c y c le  
o f  recurrent s e le c t io n  b a se d  on progeny perform ance.
J en k in s, Robert, and F in d ley  (18) stu d ied  th e  e f f e c t iv e n e s s  o f re ­
current s e le c t io n  a s  a  breed in g  procedure for con cen tra tin g  g e n e s  for 
r e s is ta n c e  to  H elm inthosporlum  turclcum  P a s s ,  le a f  b lig h t in  c o m . N in e  
s in g le  c r o s s e s  in v o lv in g  11 inbred l in e s  w ere  u sed  in  th e  s tu d y . Three 
c y c le s  o f  recurrent s e le c t io n  w ere  p ra c ticed  w ith in  ea ch  o f  th e  9 progeny  
g ro u p s, providing a to ta l o f  27 c o m p a r iso n s . In 24 com p arison s th e  d if­
feren ce  b e tw e en  s u c c e s s iv e  c y c le s  w a s  p o s i t iv e ,  in d ica tin g  in c r e a se s  
in  r e s is ta n c e  a s s o c ia te d  w ith  s e le c t io n .  In 3 com p arison s th e  d iffer ­
e n c e s  w ere n e g a t iv e , in d ica tin g  red u ction s in  r e s is ta n c e .  S ix te e n  o f  
th e  p o s it iv e  d iffe r e n c e s  w ere  h ig h ly  s ig n if ic a n t;  th r e e , s ig n if ic a n t;  and  
f iv e ,  not s ig n if ic a n t .  The s e le c t io n  p roced u re, th e re fo re , w a s  h ig h ly  
e f f e c t iv e .  Two o f  th e  n e g a tiv e  d if fe r e n c e s  w ere  h ig h ly  s ig n if ic a n t  and  
w ere  not e x p la in e d . The rem aining on e  w a s  not s ig n if ic a n t . The r e su lts
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o b ta in ed  s u g g e s t  that 2 c y c le s  o f  recurrent s e le c t io n  w ere  su ff ic ie n t ly  
e f f e c t iv e  to  b e  w arranted in  m ost o f  th e  groups s tu d ie d .
Newm an (30) s tu d ied  th e  e f fe c t s  o f th e  fir st  c y c le  o f  recurrent 
s e le c t io n  on  g e n e  frequency for lin t p ercen ta g e  and fiber strength  in  
c o tto n . Fiber stren gth  w a s  m easured  w ith  th e  P r e s s le y  stren gth  te s te r  
at zero  g a u g e . H e recovered  a h igher p ercen ta g e  o f p la n ts  ab ove  th e  
fiber stren gth  m eans of th e  paren ts in  th e  F2 than in  th e  recurrent s e l e c ­
tio n  p o p u la tio n . He b e lie v e d  th is  to  b e  due to  th e  fact th a t more than  
h a lf  o f  th e  Fg l in e s  w ere no b etter  than  th e  m ean o f th e  p a r e n ts . O ut­
stan d in g  p la n ts  in  cer ta in  in te r c r o s se s  w ere  a s  go o d  a s ,  or b etter  th a n , 
ou tstan d in g  p la n ts  in  th e  F2 . He con c lu d ed  that s e le c t io n  w ou ld  be  
more e f fe c t iv e  in  th e  superior in te r c r o s se s  than in  th e  F2 p o p u la tio n .
M aG lll and Lonnqulst (27) stu d ied  3 sy n th e tic  v a r ie t ie s  o f  c o m  
w h ich  w ere d e v e lo p ed  by 2 c y c le s  o f recurrent s e le c t io n  for com bining  
a b i l i ty .  Krug y e llo w  dent c o m , an o p e n -p o llin a te d  v a r ie ty , w a s  th e  
so u rce  m a ter ia l. Sq p lan ts in  e a ch  o f  th e  4 p o p u la tio n s w ere  o u t-  
c r o s s e d  to  WF9 x  M14 and th e  t e s t - c r o s s e s  grown in  a y ie ld  tr ia l .  It 
w a s co n c lu d ed  th at th e  2 c y c le s  o f  recurrent s e le c t io n  had b e e n  e f fe c t iv e  
In m odifying com bining a b il ity  and that th e  h ig h -y ie ld  sy n th e t ic s  w ou ld  
be b etter  so u r c e s  o f  new  l in e s  than Krug. Recurrent s e le c t io n  w a s  c o n ­
s id er ed  eq u al and p o s s ib ly  superior in  e f f ic ie n c y  to  th e  co n tin u o u s s e lf in g  
m eth od .
Johnson and El Banna (21) found th at over  4 g en era tio n s  o f  recur­
rent s e le c t io n  th e  im provem ents in  growth habit o f sw e e tc lo v e r  w ere
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greater than th o se  in  plant v ig o r . T his in d ic a te s  that the h er ita b illty  
o f th e  former character i s  h ig h er . The d ifferen ce  b e tw een  the average  
y ie ld s  o f th e  s e le c te d  groups o f p lan ts in crea sed  in  each  s u c c e s s iv e  
c y c le  and se v e r a l o f  th e  l in e s  derived  from th e  h ig h e s t  y ie ld in g  
p op u lation s w ere  more productive than th eir  parental v a r ie ty , M adrid.
It w a s  co n c lu d e d , from th e d egree o f p rogress m ade, that phenotyp ic  
recurrent s e le c t io n  w a s o f  v a lu e  a s a rapid and e ff ic ie n t  method for 
im proving c r o ss -p o llin a te d  forage p la n ts .
Sp ragu e, et a l .  (37) p resen ted  y ie ld  data w h ich  in d ica ted  th e  e f f e c ­
t iv e n e s s  o f recurrent s e le c t io n  for s p e c if ic  com bining a b ility  in  c o m .
After 2 c y c le s  o f  s e le c t io n , y ie ld  in c r e a se s  w ere 6 .5  b u sh e ls  in  th e  
L ancaster s e r ie s  and 2 0 .0  b u sh e ls  in  the Kolkmier s e r ie s .
On th e  b a s is  o f mean se e d  w e ig h ts  o f th e  to p -c r o s s  s e e d  C h ristie  
and Kalton (6) s e le c te d  th e  10 h ig h est and th e  10 lo w e st  o f 203 c lo n e s  
o f  b rom egrass, Bromus inerm is L e y ss . T h ese  w ere recom bined in  sep arate  
iso la te d  p o ly cro ss  b lo c k s , and th e  p o ly c ro ss  p rogen ies w ere  eva lu a ted  
for s e e d  w e ig h t in  sp a ce d  p la n t in g s . The mean se e d  w e ig h ts  in  grams 
per 300 s e e d s  for progeny p lan ts o f th e  low  and the high groups ranged  
from 0 .4 4  to  1 .2 9  and from 0 .6 9  to  1 .6 2 ,  r e s p e c t iv e ly . The m ean d iffer­
e n c e  b e tw een  th e  tw o groups w a s  h igh ly  s ig n if ic a n t . On th e  b a s is  o f  
estim a ted  p ercen ta g es o f g en o ty p ic  v a r ia n c e , it w a s  con clu d ed  that 
further p rogress by recurrent s e le c t io n  w ould  be f e a s ib le .
MATERIALS AND METHODS
The m ater ia ls  u se d  in  th is  in v e s t ig a t io n  in c lu d ed  th e  G ossvp iu m  
hirsutum  and G . b arb ad en se  p a r e n ts , p ro g en ies  o f  20 o f  th e  28 p o s s ib le  
in te r c r o s s e s  among 8 s e le c t e d  F3 l in e s ,  and an F4 p op u la tion  c o n s is t in g  
o f  th e  p r o g e n ie s  o f  th e  F3 p la n ts  w h ich  w ere  u sed  in  th e  in te r c r o s s e s .  
T his m aterial had b een  d er ived  from an in te r s p e c if ic  c r o s s  b e tw e en  th e  
D elta p in e  15 v a r ie ty  of_G_. hirsutum  and th e  S ea  Is la n d  stra in  o f  G . 
b arb ad en se  c o tto n . The p roced ures u sed  in  m aking th e  c r o s s  and in  
grow ing th e  F^ and F2 g e n e ra tio n s  w ere  reported b y  W orley  (4 1 ).
On th e  b a s is  o f  lin t p ercen ta g e  and fiber stren g th , 51 o f  th e  F2 
p la n ts  w ere  s e le c t e d  and progeny t e s t e d  in  th e  F3 g e n e r a tio n . Eight 
o f th e s e  51 l in e s  w ere s e le c t e d  on th e  b a s is  o f e a r l in e s s ,  lin t p er­
c e n ta g e ,  b o ll  s i z e  and fiber stren g th , and in tercro ssed  in  a ll  p o s s ib le  
c o m b in a tio n s . P lo ts  o f  th e  p a r e n ts , F4 p r o g e n ie s  o f p la n ts  s e le c t e d  
from th e  8 F^ l in e s ,  and 20 o f  th e  " in tercross p op u la tion s"  from c r o s s e s  
am ong th e  8 F3 l in e s  w ere  grow n in  1 9 5 8 . The s e e d  c o tto n  w a s  h a rv ested  
and g in n ed  from ea ch  in d iv id u a l p la n t.
Before th e  resea rch  w a s  con d u cted  by th e  w r iter , 8 p la n ts  had  
b e e n  random ly s e le c t e d  from e a c h  o f  th e  8 F3 l in e s  for th e  purpose o f  
making in te r c r o s s e s .  The 8 l in e s  had b e e n  a s s ig n e d  th e  num bers 13 
through 2 0 , and e a ch  o f  th e  8 p la n ts  in  e a ch  l in e  w a s  ta g g ed  w ith  an  
id e n tify in g  num ber, 1 through 8 . C on tro lled  c r o s s e s  had b e e n  attem pted
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among th e  8 F3 l in e s  in  a ll  o f  th e  28 p o s s ib le  co m b in a tio n s, u sing  
se v er a l p lan ts per l in e  in  each  com b in ation . The b o lls  resu ltin g  from 
th e  hand p o llin a tio n s w ere h a r v e sted , put in to  paper b ags marked w ith  
th e  lin e  and plant numbers of both p a r e n ts , and g in n ed  se p a r a te ly .
A ll o f th e s e  procedures had been  com p leted  by others prior to  th e  
tim e that th e  w riter becam e a s s o c ia te d  w ith  the r e se a r c h .
The parent p op u lations w ere grown from s e e d  produced on  th e  p lan ts  
w h ich  w ere u sed  in  making th e  orig in a l c r o s s .  The D eltap ln e  15 parent 
p rogen ies cam e from se lfe d  s e e d . S in ce  no records w ere a v a ila b le  and 
b e c a u se  of th e  great d ifficu lty  a lw a y s encountered  in  g e ttin g  s e lfe d  se e d  
from S ea  I s la n d , it  must be assu m ed  that th e  Sea Islan d  parent p rogen ies  
cam e from o p en -p o llin a ted  se e d  from a plant grow ing in  th e  g r ee n h o u se . 
The parent p rogen ies w ere sp a ced  in  paired p lo ts  at 1 0 -p lo t in terv a ls  
throughout th e  en tire  experim ental area in  order to  g iv e  an e stim a te  o f  
environm ental v a r ia tio n . Strength determ inations w ere made for 57 in d i­
v idu al p lan ts o f D e ltap ln e  15 and 67 p lan ts o f  S ea  Is la n d .
In th is  d isser ta tio n  th e  term " intercross progeny" refers to  a group 
o f p lan ts grown from se e d  derived by c ro ss in g  a s in g le  plant from on e  F3 
lin e  w ith  a s in g le  plant from another F3 l in e .  For exam p le , p lant 1 o f  
l in e  13 w a s  c r o sse d  w ith  plant 3 o f  l in e  15 , and 8 p lan ts w ere grown from 
th is  In tercro ss . T h ese  8 p lan ts co n stitu ted  an in tercro ss progeny, w h ich  
w a s d esig n a ted  a s  13-1  x  1 5 -3 , rep resen ting  th e  l in e  and plant numbers 
o f both p a r e n ts .
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The term "Intercross p o p u la tio n ” refers to  th e  com bined  in tercro ss  
p ro g en ies w h ich  w ere d er ived  from any tw o  F3 l i n e s . In ad d ition  to  th e  
In tercross progeny 13 -1  x  1 5 -3 ,  referred to  p r e v io u s ly , 3 o th ers in v o lv in g  
l in e s  13 and 15 w ere  grow n . T h ese  other 3 in te rc ro ss  p ro g en ies w ere  
13 -3  x  1 5 -2 ,  13 -3  x  15-5  and 13-5  x  1 5 -2 .  T h ese  4 in te rc ro ss  p ro g en ies , 
c o n stitu tin g  an in te rc ro ss  p op u la tion  w ith  th e  d e s ig n a tio n  13 x  1 5 , c o n ­
ta in ed  a to ta l o f  36 p la n ts . Each o f  th e  20 in te rc ro ss  p op u la tion s w a s  
d e s ig n a te d  in  th is  manner by the 2 F3 lin e  num bers from w h ich  It w a s  
d e r iv ed , su ch  a s  13 x  18 .
Twenty in te rc ro ss  p op u la tion s had b e e n  d er ived  from c r o s s e s  among 
th e  8 Fg l in e s .  Eight o f  the p o s s ib le  in te r c r o s se s  w ere  not o b ta in ed . The 
20 In tercross p o p u la tio n s , th e  Ind ividual F3 p lan ts from w h ich  ea ch  in ter ­
c r o s s  pop u lation  w a s  d er ived  and th e  number o f  p lan ts in  ea ch  in tero ro ss  
p op ulation  are sum m arized in  T able 1 .
The number o f  F3 p la n ts  per l in e  w h ich  w ere  In vo lved  a s  parents in  
th e  20 In te r c r o sse s  var ied  from 1 to  5 .  Three o f  th e  20 in tercro ss  p op u la­
t io n s  w ere  d erived  from c r o s s e s  in  w h ich  on ly  1 p lant w a s  u se d  from 1 or 
both o f th e  F3 parent l in e s  in v o lv e d . T h ese  3 in te rc ro ss  p op u la tion s w ere  
1 3 -1  x  1 9 -1 , 16 -3  x  1 7 -8  and In te r c r o sse s  o f p lan t 2 0 -8  w ith  3 p la n ts  o f  
l in e  17 . S ix  o f  th e  in te rc ro ss  p op u la tion s w ere  d erived  from c r o s s e s  in  
w h ich  2 p la n ts  from 1 or both o f  th e  F3 l in e s  w ere  u s e d . T h ese  in te rc ro ss  
p op u la tion s w ere  13 x  18 , 13 x  2 0 , 14 jc 1 8 , 15 x  16 , 15 x  1 7 , and 17 x  1 8 . 
T w elve  in te r c r o ss  p o p u la tio n s w ere  derived  from c r o s s e s  in  w h ich  3 p la n ts  
w ere  u s e d  from 1 or both o f  th e  F3 parent l in e s  in v o lv e d . T h ese  12
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T able 1 .  In tercro ss  p o p u la tio n s , parent p la n ts  In vo lved  in  th e  B e
p o p u la tio n s and number o f p la n ts  per p op u la tion  In th e  s tu d y .
P lant num bers P lant num bers N o . o f  p la n ts
In tercro ss o f  th e  f ir s t  o f  th e  seo o n d  In In tercross
p op u la tion ________ parent____________________ parent___________P m W 1*??1
13 x  15 1 3 -1 , - 3 , -5 x 1 5 - 2 , - 3 ,  -5 36
13 x  18 1 3 -1 , - 3 , -5 x 1 8 - 1 , -7 25
13 x  19 13-1 X 1 9 -1 16
13 x  20 1 3 -1 , -5 X 2 0 - 3 , - 4 ,  -7 35
14 x  >5 1 4 -2 , - 4 , -5 X 1 5 - 2 , - 4 ,  - 5 , -6 73
14 x  18 1 4 -1 , - 3 , “4 , -5 X 1 8 - 1 , -7 59
14 x  19 1 4 -1 , - 4 , -5 X 1 9 - 1 , - 2 ,  - 3 , -4 81
15 x  16 1 5 - 2 , - 3 , -6 X 1 6 -5 , -7 36
15 x  17 1 5 - 3 , -5 X 1 7 - 5 , -6 14
15 x  18 1 5 -1 , “3 , -6 X 1 8 -1 , - 3 ,  -5 42
15 x  19 1 5 - 1 , -a. - 3 , - 5 ,  -6 X 1 9 -1 , - 3 ,  -7 81
15 x  20 1 5 - 2 , - 3 , -4 X 2 0 - 4 , - 5 ,  -8 29
16 x  17 1 6 - 3 , X 17 -8 18
16 x  19 1 6 - 5 , - 6 , “ 7 , -8 X 1 9 - 1 , - 3 ,  - 5 , -8 45
17 x  18 1 7 - 6 , "*8 X 1 8 - 5 , -7 33
17 x  19 1 7 - 1 , - 5 , - 6 , -8 X 1 9 - 1 , - 2 ,  - 3 , - 5 ,  -7 96
17 x  20 1 7 -1 , -8 X 2 0 - 8 39
18 x  19 1 8 - 1 , - 5 , -7 X 1 9 -1 , “*2, - 3 , - 4 ,  -5 72
18:K 20 1 8 -1 , - 3 , - 5 , - 7 ,  -8 X 2 0 - 3 , “4* - 7 , -8 89
19 x  20 1 9 -1 , - 2 , - 3 , -4 X 2 0 - 2 ,
001*i 104
T otal 1 ,0 2 3
31
in tercross p op u lation s in clu d ed  13 x  15 , 13 x  18 , 13 x  2 0 , 14 x  15 ,
14 x  19 , 15 x  16 , 15 x  18 , 15 x  19 , 15 x  2 0 , 17 x  2 0 , 18 x  19 , and 
19 x  2 0 . Eight in tercro ss  pop u lations w ere derived from c r o s s e s  in  w hich  
4 p lan ts w ere u sed  from 1 or both o f th e  F3 parent l in e s  in v o lv e d . T h ese  
in tercro ss  p op u lation s w ere 14 x  15 , 14 x 18 , 14 x  19 , 15 x  18 , 16 x 19 ,
17 x  19 , 18 x  20 and 19 x  20 . Four o f  th e  in tercro ss pop u lations w ere  
derived  from c r o s s e s  in  w hich 5 p lan ts w ere u sed  from 1 o f  the F3 parent 
l in e s  in v o lv e d . T h ese 4 in tercross pop u lations w ere 15 x  19 , 17 x  19 ,
18 x  19 and 18 x  2 0 .
E leven  o f  the 20 in tercross pop u lations w ere derived from c r o s s e s  
in  w h ich  3 or more p lan ts w ere u sed  from both o f th e  F3 parent l in e s  in ­
v o lv ed  .
A to ta l o f 84 in tercro ss p rogen ies w ere grown and te s te d  for fiber  
stren g th . The number o f p lan ts per in tercro ss progeny varied  from 1 p lant 
per progeny in  18-1  x  19-5  and 18-5 x  19-5 to  24 p lan ts in  18-8  x  2 0 -8 .  
F if ty -s ix  o f the in tercro ss  p rogen ies had 10 or more p la n ts . O nly 6 o f the  
in tercro ss  p rogen ies had few er than 5 p la n ts .
W ithin  any F3 lin e  the sam e p lan ts w ere not u sed  in  a ll  o f th e  in ter­
c r o s s e s  Involv ing that l in e .  U sin g  lin e  15 a s  an ex a m p le , in In tercross  
population  13 x  15 , p lan ts 1 5 -2 , 15-3  and 15-5  w ere used ; w h ile  in  14 x  15 , 
p lan ts 1 5 -2 , 1 5 -4 , 15-5  and 1 5 -6  w ere u s e d . Plant 3 w a s  u sed  in  13 x  15 
but not in  14 x  15 , w h ile  p lan ts 4 and 6 w ere u sed  in  14 x  15 and not u sed  
in  13 x  15.
In se v e r a l c a s e s  a s p e c if ic  plant in  an F3 lin e  w a s common to  a ll
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In tercro sses  con ta in in g  that lin e; for ex a m p le , p lant 1 In lin e  13 , p lants
4 and 5 In lin e  14 , and plant 1 In lin e  19 . The sam e group o f p lan ts w ith in  
an F3 lin e  occurred in  3 pairs o f in tercro ss  p o p u la tio n s . P lan ts 1 , 3 and
5 o f lin e  13 w ere u sed  in in tercro ss pop u lation s 13 x  15 and 13 x 18.
P lan ts 1 and 7 o f lin e  18 w ere In volved  in in tercro ss p op u lation s 13 x  18 
and 14 x  18 . P lants 1 , 2 , 3  and 4 of lin e  19 occurred in  In tercross popu­
la tio n s  14 x  19 , 18 x  19 and 19 x  2 0 .
O f the 8 F3 l in e s  on ly  15 and 19 w ere rep resen ted  in  a ll  o f th e  7 
p o s s ib le  lin e  com b in a tion s, l in e  18 had 6 o f th e  p o s s ib le  com b in ation s, 
w h ile  l in e s  17 and 20 had 5 com binations e a c h . Line 13 had 4 com bina­
tio n s  rep resen ted , and l in e s  14 and 16 occurred in  on ly  3 o f  th e  7 p o s s ib le  
l in e  com b in a tion s.
An F^ progeny w a s grown from se lfe d  se e d  o f each  F3 plant from 
w h ich  an in tercro ss progeny w a s  d er iv ed . A to ta l o f 39 F4 p rogen ies w ere  
grown and te s te d  for fiber s tren g th . The p lan ts o f  a l l  o f  the F4 progen ies  
derived  from each  F^ lin e  made up th e  F4 population  o f that particular l in e .  
The number o f p lan ts for any F4 progeny w h ich  w a s te s te d  for fiber strength  
varied  from 1 to  2 4 . T w en ty-n in e  o f th e  F4 p rogen ies had 10 or more p la n ts . 
O nly 7 o f th e  F4 progen ies had few er than 5 p la n ts . The number o f p lan ts  
per F4 population  ranged from 27 to  9 4 , and th e  to ta l number of p lan ts in  
th e  8 F4 p op u lations w a s  4 6 6 .
The s te p s  fo llo w ed  in  sam pling for fiber strength  determ inations are 
sum m arized b e lo w .
a) Grasp the lin t sam ple w ith  both hands and pu ll apart.
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b) P lace  both portions o f th e  sam ple in  one hand so  that the  
broken en d s are to g e th er .
c) Smooth th e  fa c e  o f the sam ple by pu lling  out matted tu fts of 
f ib e r s .
d) P u ll, w ith  thumb and forefinger of th e  free hand , a random  
sam ple (bundle) o f fib ers from the entire fa c e  of th e  lin t sa m p le . Repeat 
the above procedure to  secu re  a seco n d  sam ple (b u n d le).
e) P lace  sam p les o f fiber In a co in  en v e lo p e  bearing the proper 
plant id en tifica tio n  numbers and return lin t sam p les to  th e  orig in a l b a g .
Fiber strength determ inations w ere  made on  the P re ss le y  strength  
te s te r  at 1 /8 - in c h  g a u g e . The s te p s  in v o lv ed  in  making th e  strength  
m easurem ents are g iv e n  b e lo w .
a) Pull a sm all tuft o f fib ers from the end o f one o f the sam p les  
(bundles) w h ich  w ere stored  in  th e  co in  e n v e lo p e .
b) Pull th e  tuft of fib ers through th e  comb attach ed  to  th e  torsion  
v is e  u sed  w ith  th e  te s t e r . The tuft i s  p u lled  through the comb to  make a 
p a ra lle l ribbon o f  fibers and to  rem ove sh ort, broken f ib e r s , trash  and 
n e p s . P recautions are u sed  to  comb a ll  sam p les in  th e  sam e manner in  
order to  m inim ize b ia s .
c) P la ce  com bed ribbon o f fibers in  open  clam ps h e ld  in  torsion  v i s e .
d) C lo s e  clam ps and tig h ten  top  screw s of clam p s until torsion  v is e  
starts tw is t in g . U se  o f the torsion  v i s e  a s s u r e s  uniform t ig h tn e ss  o f the  
c la m p s .
4) P la ce  clam ps in  te s te r  and r e le a s e  ro lling  w e ig h t , a llow in g  it  to
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roll down the beam  o f th e  te s te r  u n til th e  ribbon o f fib ers h e ld  In th e  
clam ps i s  broken.
f) R ecord, to  th e  n ea rest 0 .0 1  pound, th e  beam  read in g , w hich  
must fa ll b etw een  1 3 .5 0  and 1 9 .0 0  p ou n d s. V alues below  1 3 .5 0  are not 
a c ce p ted  b e c a u se  of p o s s ib le  b ia s  due to  sm all sam ple s i z e .  Those  
above 1 9 .0 0  are not a ccep ted  b e c a u se  o f p o s s ib le  b ia s  due to  overshoot  
o f th e  ro lling  w eigh t (d ista n ce  the w e ig h t tra v e ls  after th e  ribbon o f fibers  
b r e a k s).
g) Remove the clam ps from the te s te r  and cut th e  fib ers extend ing  
from th e  s id e s  o f clam ps flu sh  w ith  the clam p e d g e , e s ta b lish in g  the  
standard length  of ribbon o f fib ers for strength  d eterm in a tio n s.
h) P lace  clam ps in  torsion  v i s e ,  lo o se n  top screw s and carefu lly  
rem ove the broken ribbon o f fib ers w ith  tw e e z e r s ,
1) P lace  th e  broken ribbon of fib ers on w eigh in g  arm o f b a lan ce  
and w eig h  to  the n earest 0 .0 1  m illigram .
j) D iv id e  th e  beam  reading for th e  ribbon break in  pounds by the  
w eigh t o f th e  ribbon in  m illigram s. The quotien t i s  th e  strength v a lu e  
recorded for th e  b u n d le .
k) A seco n d  strength determ ination i s  made a s  ou tlin ed  in  s te p s  
(a) through (J)# u tiliz in g  th e  rem aining bundle o f  fib ers in  th e  co in  e n ­
v e lo p e . T h ese 2 determ inations are averaged  to  e s ta b lish  the strength  
v a lu e  o f th e  plant i f  th ey  are w ith in  a s; e c lf le d  strength to le r a n c e .
The to lera n ce  i s  0 .1 5  pounds per m illigram . In c a s e s  w here the to le r ­
a n ce  i s  e x c e e d e d , an ad d ition a l break i s  made and the 3 breaks are
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averaged  to  e s ta b lis h  th e  strength  v a lu e  o f th e  p la n t.
The rate o f tra v e l o f th e  ro llin g  w e ig h t w a s  ad ju sted  s o  that at le a s t  
3 se c o n d s  e la p se d  b etw een  th e  tim e of r e le a s e  o f th e  w e ig h t and th e  tim e  
th e  w e ig h t reach ed  th e  maximum lim it o f tr a v e l. This rate w a s  found to  be  
th e  minimum w h ich  cou ld  be u se d  in  order to  provide free ro llin g  o f  th e  
w eig h t and a minimum o f  o v e r sh o o t .
Fiber stren gth  d eterm inations w ere made for in d iv id u a l p lan ts o f  the  
recurrent s e le c t io n  p o p u la tio n , th e  F4 p op u lation  and th e  parent p rogen ies  
by th e  procedure p r e v io u sly  o u t lin e d . S am p les o f  a ch eck  co tton  w ere  
t e s t e d  at th e  beg in n in g  and at th e  end o f e a ch  four-hour work period to  pro­
v id e  a b a s is  for con vertin g  r e s u lt s  to  standard c o n d itio n s  for e v a lu a tio n .
The ch eck  u sed  w a s  a s e le c t io n  o f  A c a la , hav in g  a know n strength  in d ex  
o f approxim ately  2 .9 9 .  A co n v e rs io n  factor w a s  c a lc u la te d  by th e  u s e  of
th e  form ula: C o n v ersio n  Factor ^  A verage strength  in d ex  o f  ch eck  x
Known strength  in d ex  o f  ch eck
The a v erage  strength  in d ex  for ea ch  plant w a s  m u ltip lied  by th is  factor  to  
e s ta b lis h  th e  p lant strength  v a lu e .
The fiber strength  determ inations w ere  made in  a laboratory having  
co n tro lled  c o n d it io n s , a  standard tem perature o f 7 0 °  F . and r e la t iv e  
hum idity o f  65%.
After th e  strength  determ inations for a l l  o f  th e  lin t sa m p les had b een  
m ade, 102 sa m p les w ere m easured a seco n d  tim e in  order to  ch eck  th e  
r e lia b ility  o f th e  o r ig in a l stren gth  m ea su rem en ts. An attem pt w a s  made 
to  c h o o se  1 p lant at random from e a ch  o f  th e  F4 p ro g en ies  and th e  In tercross
36
p r o g e n ie s . The strength determ inations w ere made in  th e  sam e manner 
a s  th e  or ig in a l determ inations w ithout kn ow ledge o f  th e  orig inal strength  
in d ex  v a lu e s  o f th e  p la n ts  being r e te s te d .
i
RESULTS AND DISCUSSION
The r e su lts  reported in  th is  d is se r ta tio n  are a part o f  a cotton  
breed ing project a t th e  L ouisiana A gricultural Experim ent S ta tio n . One 
o b je c tiv e  o f th is  program i s  to  in c r e a se  th e  fib er  strength  o f  Am erican  
U pland co tton  through in te r sp e c if ic  hyb rid ization  by u t il iz in g  th e  high  
strength o f  S ea  Islan d  c o tto n .
The p h a se  o f th e  study reported h erein  i s  an attem pt to  in c re a se  
th e  fiber strength o f  Upland co tton  by the u s e  o f recurrent s e le c t io n .
The u s e  o f th is  breeding method w ith  co tton  h as not b een  reported in  
w h ich  l in e s  resu ltin g  from an in te r sp e c if ic  c r o ss  b e tw een  S ea  Islan d  
and D eltap ln e  15 w ere u s e d . The la tter  i s  one o f  th e  m ost important 
co tton  v a r ie t ie s  o f L ou isian a , Recurrent s e le c t io n  h a s b een  u sed  to  
im prove inbred l in e s  o f  c o m  for a number o f  y e a r s . More recen tly  it  
h a s b een  u t iliz e d  in  the Improvement o f variou s s p e c ie s  o f  forage  
leg u m es and g r a s s e s .
Eight F3 l in e s  derived  from a c r o ss  b etw een  D eltap ln e  15 and S ea  
Is lan d  co tton  w ere in tercro ssed  in  a l l  p o s s ib le  co m b in a tio n s , l i n t  
strength  determ inations o f  th e  in tercro ss pop u lation s are reported  
h e r e in .
R e lia b ility  o f  Strength D eterm inations  
In making fiber strength  determ inations w ith  th e  P r e ss le y  strength
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te s te r  th e  operator sh ould  h ave  s k i l l  in  operating  tech n iq u e  In order to  
a ssu r e  r e la t iv e ly  accu rate  strength  Index v a lu e s .  In th is  study th e  
w riter r e te s te d  102 randomly s e le c te d  p lan ts a fter th e  o r ig in a l t e s t s  
had b e e n  com p leted  in  an effort to  study th e  r e lia b ility  o f  th e  strength  
d eterm in a tio n s. P lan ts from a ll  o f th e  F4 and th e  In tercross popula­
t io n s  w ere rep resen ted  In th e  r e t e s t s .
The d iffe re n c es  b etw een  the fir st  and th e  se co n d  determ inations  
ranged from 0 .5 8  strength  in d ex  unit ab ove the fir st  determ ination to  
0 .4 7  unit below  the fir s t  d eterm ination . The first and th e  seco n d  d e ­
term inations w ere id e n tic a l for 2 o f  th e  102 p lan ts w h ich  w ere  re te s ted  
for stren g th .
In 63 o f the 102 p lan ts w h ich  w ere r e te s te d , th e  d ifferen ce  b e tw een  
the 2 determ inations did not e x c e e d  0 .1 5  strength u n it . The r e su lts  for 
th e s e  63 p la n ts  may be con sid ered  to  b e  h igh ly  r e l ia b le , s in c e  the  
agreem ent b e tw een  th e  2 strength Index v a lu e s  o f  an  Ind iv idu al p lant 
w a s  c l o s e .  T h ese  63 p lan ts rep resen t 62% o f th e  p la n ts  r e te s te d .
In 28 o f  th e  102 p la n ts , th e  d ifferen ce  b e tw een  th e  2 determ ina­
tio n s  ranged from 0 , 1 6  through 0 . 3 0  stren gth  u n it . This rep resen ts  28% 
o f th e  r e te s te d  p la n ts . The r e su lts  from th e s e  p la n ts  w ere  l e s s  r e lia b le  
than th o se  for th e  prev iou s group . but th ey  w ou ld  not appear to  b e  su f­
f ic ie n t ly  u n reliab le  to  h ave  a ser io u s e ffe c t  on th e  c o n c lu s io n s  draw n. 
S ev en  o f th e s e  28 p lan ts had a h igher strength  in d ex  v a lu e  in  th e  secon d  
determ ination than in  th e  f ir s t ,  w h ile  21 p lan ts had low er strength  in d ex
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v a lu e s  In th e  seco n d  determ ination, than In th e  first d eterm ination .
In a third group,  c o n s is t in g  of 11 p la n ts , the 2 determ inations 
differed  by more than 0 . 3 0  strength  in d ex  u n it . This c o n st itu te s  
about 10% o f th e  102 p lan ts r e te s te d . The r e su lts  from th e s e  p lan ts  
appear to  be u n r e lia b le . Of th e s e  11 p la n ts , 4 o f th e  seco n d  deter­
m inations w ere  higher than th e  f ir s t ,  w h ile  for th e  other 7 p lan ts th e  
se co n d  determ ination w a s  low er than th e  f ir s t .
T h ese  d iffe re n c es  o f  over 0 . 3 0  strength  Index unit b etw een  deter­
m inations su g g e s t  a ten d en cy  for th e  operator to  e stim a te  fiber strength  
to o  h igh  or to o  low  o c c a s io n a lly . For the 11 p lan ts In w h ich  th e  d iffer­
e n c e  b e tw een  th e  2 determ inations e x c e e d e d  0 . 3 0  u n it , there w a s  a 
ten d en cy  for th e  r e te s ts  to  be h igher In 36% o f the p lan ts and low er In 
64% o f the p la n ts . W hether th e  errors occurred in  th e  first or th e  seco n d  
d eterm inations w a s  not d eterm ined . It w ou ld  appear th at b e c a u se  o f  
th is  o c c a s io n a l ten d en cy  to  g e t  a  strength  Index v a lu e  h igher or low er  
than it  sh ou ld  b e ,  about 10% o f  th e  determ inations are In error by 0 . 3 0  
unit or m ore.
Various p o s s ib le  c a u s e s  for th is  s iz a b le  error ten d en cy  w ere co n ­
s id e r e d . The strength Index v a lu e s  w ere rech eck ed  for accu racy  in  
record in g . The d ifferen ces  cou ld  h ave  b een  c a u se d  by in ex p er ien ce  of  
th e  operator at th e  beg in n in g  o f  th e  te s t in g  period or by som e ch an ge in  
th e  laboratory equipm ent or c o n d it io n s . Any o f  th e s e  c a u s e s  w ou ld  have  
b een  in d ica ted  by a grouping o f  th e s e  major d iffe re n c es  among th e  deter­
m inations w h ich  w ere made w h ile  th e  equipm ent or co n d itio n s w ere
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d e fe c t iv e . T h ese various p o s s ib i l i t ie s  w ere  exam in ed / and no ev id en ce  
that th ey  w ere  the c a u s e  o f th e  major d ifferen ces  w a s  foun d . Therefore/
It w a s  con clu d ed  that th ey  did not accou n t for th e  d ifferen ces  b e tw een  
th e  first and th e  seco n d  strength  determ inations o f  the p la n ts .
T hirty-nine o f th e  102 p lan ts that w ere re te s ted  had d ifferen ces  
b etw een  th e  first and seco n d  strength  in d ex  determ inations w h ich  e x ­
c e e d e d  0 , 1 5  strength Index u n it . T w en ty -e igh t o f th e s e  39 d ifferen ces  
resu lted  from r e te s t  strength Index v a lu e s  b ein g  low er thab th e  orig in a l 
strength Index v a lu e s .  This seem s to  be higher than cou ld  be accou n ted  
for by ch an ce  and appears to  in d ica te  a ten d en cy  for th e  seco n d  d eter­
m in ation s/ w h ich  w ere made at th e  end o f th e  s tu d y , to  b e  much low er  
in  som e p lan ts than th e  orig in a l m easurem ents made earlier  in  th e  s tu d y . 
T his su g g e s ts  that m ost o f th e  large d ifferen ces  cou ld  have b een  c a u se d  
by a ch an ge In the operator's te c h n iq u e . Had th e  d ifferen ces  b een  due to  
c h a n c e , th ey  w ould  have b e e n  about eq u a lly  d iv id ed  b etw een  low er and  
higher determ inations for th e  r e te s t  v a lu e s .
The correlation  c o e ff ic ie n t  for th e  first and th e  secon d  determ ina­
tio n s  (r -  0 . 9 01 )  w a s  h igh ly  s ig n if ic a n t . Although h ig h , th is  r v a lu e  
i s  som ew hat m is lea d in g . Although it  In d ica tes  a  c lo s e  a s s o c ia t io n  b e ­
tw e en  2 s e t s  o f strength  Index v a lu e s , it  d o es  not in d ic a te  th e  w id e  
d iffe re n c es  b etw een  th e  2 strength Index v a lu e s  for som e o f th e  p la n ts .
B ased  on  th e s e  r e te s t  r e s u lt s /  38% o f  th e  orig in a l strength  deter­
m inations cou ld  be su b ject to  q u e s t io n . H ow ever, probably not more than
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10% w ere  In g rea t enough error to  b e  o f  se r io u s  n a tu re . P ra c tic a lly  
s p e a k in g , approxim ately  90% o f  th e  d iffe r e n c e s  w ere  s o  sm a ll a s  to  
b e unim portant.
The stren gth  d eterm in ation s o f  any in d iv id u a l p lan t In about 10% 
o f  th e  stren gth  d eterm inations i s  probably u n r e lia b le . H ow ever , w h en  
th e  stren gth  Index v a lu e s  are c o n sid er ed  a s  a v e ra g e s  o f  p o p u la tio n s  
c o n s is t in g  o f  many p la n ts  i t  may b e  con c lu d ed  th at th e  r e su lts  reported  
for fib er  stren gth  In th is  stu d y  are r e l ia b le .
Strength o f  th e  F3 Lined U se d  a s  Parents in  In te r c r o sse s
The fib er  strength  m eans for th e  parents and th e  8 s e le c t e d  F3 l in e s  
w h ic h  w ere u se d  In th e  In te r c r o sse s  on  w h ich  th is  stu d y  i s  b a sed  are  
g iv e n  in  ta b le  2 .  The stren gth  in d ex  v a lu e s  for th e  p arents are g iv e n  
for 1956 o n ly .  The stren gth  In dex  v a lu e s  o f  th e  paren ts for 1957 w ere  
not a v a i la b le .  The stren gth  In dex  valueB  for th e  8 F3 l in e s  for 1956  
and 1957 and a  2 -y e a r  stren gth  in d ex  m ean o f  e a ch  o f  th e  8 F3 l in e s  are 
g iv e n .
In 1956 fiber stren gth  determ in ation s w ere made for ea ch  o f  th e  
8 F3 l i n e s » The stren gth  Index v a lu e  for e a c h  l in e  in  ta b le  2 rep resen ts  
th e  m ean stren gth  in d ex  from tw o  2 0 - b o l l  sa m p les  p ic k e d  a t random from 
am ong th e  p la n ts  w ith in  th at particu lar  l in e .  T h ese  8 l in e s  w ere  not th e  
8 h ig h e s t  stren gth  l in e s  o f  th e  51 F3 lineB  w h ich  w e re  progeny t e s t e d  in  
1 9 5 6 .  They w ere  s e le c t e d  from 51 F3 l in e s  on  th e  b a s is  o f  3 o ther  
ch aracters in  ad d ition  to  fib er  s tr en g th . C o n se q u e n tly , som e o f  th e  8 F3
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T able 2 .  S trength  Index v a lu e s  o f  th e  o r ig in a l parents and e ig h t F3
l in e s  u se d  a s  p arents in  recurrent s e le c t io n , w h en  grow n In 
tw o d ifferen t y e a r s .
P arents and F3 
l in e  num bers
Strength Index
1956 1957 M ean
D e lta p ln e  15 3 . 3 3 - -
S ea  Is la n d 5 . 3 6 - -
13 4 . 1 5 3 . 5 1 3 . 8 3
14 4 . 7 9 3 . 5 4 4 . 1 7
15 4 . 6 5 4 . 1 2 4 . 3 9
16 3 . 9 9 3 . 7 0 3 . 8 5
17 4 . 3 9 3 . 9 0 4 . 1 5
18 4 . 7 4 4 . 4 5 4 . 6 0
19 4 . 5 3 4 . 2 6 4 . 4 0
20 4 . 0 8 3 . 6 0 3 . 8 4
D ata su p p lie d  by W arren A . M ea d o w s, L ou isian a  S ta te  U n iv e r s ity , Baton  
R ou ge, L o u is ia n a .
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l in e s  had fiber strength  In d ices  b e low  th e  average strength  Index o f  th e  
parents *
The strength  Index m ean o f th e  D eltap ln e  15 parent w a s  3 . 3 3  u n its ,  
w h ile  th e  m ean o f  th e  S ea  Islan d  parent w a s  5 . 3 6 ,  There w a s  a co n *  
sid era b le  d ifferen ce  b e tw een  th e  2 parents o f th e  c r o ss  a s  show n by the  
m ean d ifferen ce  o f  2 . 0 3  strength Index u n it s . The arithm etic  average  
o f  th e  parents w a s  4 , 3 5  u n it s .
The 1956 mean strength  In d ices  o f  th e  8 F3 l in e s  ranged from 3 . 9 9  
u n its  for l in e  16 to  4 . 7 9  u n its for l in e  1 4 , a  d ifferen ce  o f  0 . 8 0  u n it .
Three o f th e  8 F3 l in e s  had a m ean strength  v a lu e  w h ich  w a s  below  
th e  average  o f the p a ren ts . T h ese  w ere lin e  1 6 , w h ich  had a m ean o f  
3 . 9 9  un its; l in e  2 0 , w h ich  had a m ean o f  4 . 0 8 ;  and l in e  13 w h ich  had a 
m ean o f 4 . 1 5 .
l in e  17 had a strength  Index mean o f 4 . 3 9  u n it s ,  w h ich  w a s  e s ­
s e n t ia lly  eq u a l to  th e  arithm etic m ean o f th e  p a ren ts .
Four o f th e  8 F3 l in e s  had strength  in d ex  v a lu e s  w e l l  ab ove th e  
arithm etic m ean o f  th e  p a r e n ts . T h ese  w ere  l in e  19 w ith  a m ean o f 4 . 5 3  
strength  in d ex  u n its , l in e  15 w ith  a m ean of 4 , 6 5 ,  l in e  18 w ith  a mean 
of 4 . 7 4  and l in e  14 w ith  a m ean o f  4 . 7 9  u n it s . H ow ever , th e  m ean o f  
th e  l in e  having th e  h ig h e s t  strength  (lin e  14) w a s  s t i l l  0*57 u n it b e lo w  
th e  m ean o f  th e  stronger p aren t.
For 1957,  th e  strength  in d ex  v a lu e s  for th e  8 F3 l in e s  u sed  in  
In ter cr o sse s  are g iv e n . The reported strength  in d ex  v a lu e s  are th e
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m eans o f  th e  v a lu e s  for th e  p lan ts from w h ich  In ter cr o sse s  w ere  
attem pted In a particu lar F3 l in e .  For ex a m p le , th e  strength  Index g iv e n  
for F lin e  13 Is  th e  mean o f th e  fiber stren gth  determ inations for p lan ts
v
13wl ,  1 3 - 2 ,  1 3 - 3 ,  13 -5  and 1 3 - 6 .  The number o f  p lan ts rep resen ted  In 
th e  m ean o f  a  s in g le  F3 l in e ,  or th e  number o f p la n ts  o f th at l in e  u sed  
in  I n te r c r o s s e s , varied  from 5 In l in e  13 to  7 in  l in e s  18 and 2 0 .
The 1957 strength  in d ex  v a lu e s  for the 8 F3 l in e s  ranged from 3 . 5 1  
u n its  for l in e  13 to  4 . 4 5  u n its for l in e  1 8 , a d ifferen ce  o f 0 . 9 4  u n it .
This Is a com p aratively  large d ifferen ce  for a group o f l in e s  s e le c te d  
for h igh  stren g th .
B ased  on probable perform ance o f th e  p a ren ts , 4 o f th e  8 l in e s  had  
r e la t iv e ly  low  strength  I n d ic e s . T h ese  w ere lin e  13 w ith  a strength  
Index v a lu e  o f 3 . 5 1 ,  l in e  14 w ith  an in d ex  v a lu e  o f  3 . 5 4 ,  l in e  20 w ith  
an Index v a lu e  o f 3 . 6 0  and lin e  16 w ith  a mean o f  3 . 7 0  u n it s .
One o f  th e  8 F3 l in e s  had an  in term ediate strength  in d ex  v a lu e ,
T his w a s  l in e  17 w ith  an Index v a lu e  o f 3 . 9 0  u n it s .
Three o f  th e  8 F3 l in e s  had strength  v a lu e s  w hich  w ere r e la t iv e ly  
h ig h . T h ese  w ere  l in e  15 w ith  a strength in d ex  o f  4 . 1 2 ,  l in e  19 w ith  
a v a lu e  o f  4 . 2 6  and lin e  18 w ith  a v a lu e  o f  4 . 4 5 .
The m eans o f  th e  1956 and th e  1957 stren gth  Index v a lu e s  o f th e
/
8 F3 l in e s  ranged from 3 . 8 3  t o  4 . 6 0  u n it s ,  a  d ifferen ce  o f  0 . 7 7  u n it .
The 2 -y e a r  m eans In d ica te  that 3 o f th e  8 F3 l in e s  w ere  r e la t iv e ly  low  
in  fiber stren g th . T h ese  w ere  l in e s  1 3 , 16 and 2 0 . Two o f  th e  8 F3 l in e s
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had a 2 -y e a r  m ean stren gth  w h ich  w a s  In term ed ia te . T h ese  w ere  l in e s  
14 and 1 7 .  The rem aining 3 o f th e  8 F3 l in e s  had m oderately  h igh  2 -y e a r  
m eans for fib er  stren gth  in d e x . T h ese  w ere  l in e s  1 5 , 18 and 1 9 .
The agreem ent o f th e  r e la t iv e  fib er  strength  determ in ation s for th e  
2 y e a r s  w a s  go o d  In 7 o f th e  8 F3 l in e s  t e s t e d .  The stren gth  in d ic e s  o f  
l in e s  1 3 , 16 and 20 w ere  low  for both y e a r s .  Line 17 w a s  Interm ediate  
for both y e a r s .  L ines 1 5 , 18 and 19 w ere  m oderately  h igh  in  both y e a r s .
T his am ount o f  agreem ent b e tw e en  fib er  stren gth  determ inations In 
th e  2 y e a rs  In d ic a te s  th at th e  m ethod o f  sam pling u s e d  In th e  1957 study  
w a s  r ea so n a b ly  e f f e c t iv e .  S in c e  for e a ch  l in e  s tu d ied  In 1956 a large  
number o f  p la n ts  w ere  sa m p led , i t  i s  a ssu m ed  th at th e  1956 r e su lts  are  
h ig h ly  r e l ia b le , or a h ig h ly  r e lia b le  In d ica tion  o f  th e  r e la t iv e  strength  
o f  th e  8 F3 l i n e s .  H ow ever , th e  1957 r e s u lt s  for e a ch  l in e  are b a sed  
o n  o n ly  4 to  7 p la n ts  t e s t e d .  It w ou ld  appear from th e  r e su lts  In th is  
stu d y  th at th e  4 to  7 p lan ts c h o se n  at random from e a c h  F3 l in e  appear  
to  provide a  rea so n a b ly  ad eq u ate  sam p le  o f  th a t l in e .  T his s u g g e s t s  th a t  
th e  u s e  o f  4  to  7 p la n ts  per l in e  for In tercro ssin g  in  recurrent s e le c t io n  
w o u ld  b e  a r ea so n a b ly  sa t is fa c to r y  procedure •
Line 14 w a s  th e  on ly  o n e  o f  th e  8 F3 l in e s  w h ich  had poor agreem ent
b e tw e en  Its  1956 a n d  1957 stren gth  I n d ic e s .  T his l in e  w a s  in c lu d ed  in
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th e  h igh  stren gth  c la s s  a s  an F3 lin e  In 1 9 5 6 , w h ile  It w a s  In  th e  low  
stren gth  o la s s  In 1 9 5 7 . As han d led  In th is  s tu d y , l in e  14 w a s  pre­
sum ably  s a t is fa c to r y , but th e  m ethod o f  sam p lin g  for in te r c r o s se s  In 
recurrent s e le c t io n  w a s  u n sa t is fa c to r y .
The s a n p lln g  procedure u sed  in  1956 w ou ld  seem  to  b e  r e l ia b le .
T his w ou ld  appear to  In d ica te  th a t the 1956 r e su lts  w ere  probably re­
l ia b le  and th at l in e  14 had a  m oderately  h igh  str en g th . C o n se q u e n tly , 
th e  1957 r e su lts  w ou ld  appear to  require e x p la n a tio n . For e a ch  F3 l in e  
th e  s e e d  p lan ted  in  both  y e a r s  w a s  ob ta in ed  from th e  sam e F2 p la n t.
Four p la n ts  w ere  tak en  at random from F3 l in e  14 and th e  1957 r e su lts  
rep resen t th e  a v era g e  o f  th e s e  4 p la n ts .  The 4 p la n ts  had strength  
In d ic e s  b e lo w  th e  probable average  o f  th e  2 p a r e n ts . P resu m ab ly , l in e  
14 w a s  h ig h ly  h e tero zy g o u s for fib er  stren gth  and w ou ld  therefore  c o n ­
ta in  p la n ts  w h ic h  d iffered  w id e ly  in  fiber s tr en g th . Som e o f  th e s e  had  
lo w  s tr en g th , a lthou gh  th e  m ajority w ere  h igh  enough to  g iv e  a h igh  
m ea n . It w a s  a ssu m ed  further th a t by c h a n c e  a l l  o f  th e  4 p la n ts  c h o se n  
a t random for in te rc ro ss in g  w ere  low  in  stren g th .
The b a s ic  a ssu m p tion  in  recurrent s e le c t io n  i s  th a t th e  perform ance  
o f  l in e s  a s  su ch  i s  correla ted  w ith  th e ir  perform ance in  in te r c r o s s e s .
For e x a m p le , low  fiber stren gth  l in e s  w ou ld  produce low  stren gth  in ter­
c r o s s e s ,  a v era g e  stren gth  l in e s  w ou ld  produce in term ed iate  in te r c r o s se s  
and h igh  stren gth  l in e s  w ou ld  produce h igh  stren gth  in te r c r o s s e s .
B ased  on  th e ir  r e la t iv e  stren gth  c l a s s e s  in  1956 and 1 9 5 7 , l in e s  
1 3 , 16 and 2 0 , w h ich  w ere  lo w  strength  l in e s ,  m ight be e x p e c te d  to  
produce lo w  stren gth  in t e r c r o s s e s ,  l in e  17 w a s  Interm ediate in  stren gth  
a s  a  l i n e .  T herefore, in te r c r o s se s  w h ich  in v o lv e  l in e  17 sh ou ld  b e  
a v era g e  in  perform ance. Three o f th e  l in e s  (1 5 , 18 and 19) w ere  
m oderately  h igh  in  th e ir  perform ance a s  l i n e s . T h ese  m oderately  h igh
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l in e s  sh ould  produce in te r c r o s se s  m oderately high In fiber stren gth .
Line 18 appears to  be th e  m ost ou tstand in g  of th e  8 Fg l in e s  w ith  
r e sp e c t  to  l in e  perform ance • The perform ance o f  l in e  18 in  Inter­
c r o s s e s  m ight be ex p ected  to  be superior to  th e  other 7 l in e s .
Although th e  strength of l in e  14 apparently w a s  high a s  a l in e ,  th e  
4 p lan ts s e le c te d  from It for u se  In in te r c r o sse s  had low  stren g th . 
T herefore, the In tercro sses  derived  from lin e  14 In th is  study might be  
ex p e cted  to  b e  low  in  perform ance.
Behavior o f F4 P rogen ies D erived  from Fg P lants  
U se d  in  In tercro sses
The m ean strength in d ex  o f  each  o f  th e  F4 p rogen ies w h ich  w ere d e­
r ived  from Fg p lan ts u se d  in  In tercro sses  i s  g iv e n  In ta b le  3 .  T h ese F4 
p rogen ies w ere  grown in  1958 w ith  th e  parents and in tercross popula­
t io n s .  Each F4 progeny w a s  d esig n a ted  by th e  sam e number a s  th e  F3 
plant from w h ich  it  w a s  d er iv ed , a s  1 3 -1 .  An F4 population  w h ich  c o n ­
s is t e d  o f a l l  th e  F^ p rogen ies w h ich  w ere derived  from 1 F3 l in e ,  w a s  
d e sig n a te d  by the sam e number that w a s  a s s ig n e d  to  th e  Fg l in e  from 
w h ich  It w a s  d er iv ed .
F4 population  13 c o n s is te d  o f 3 F4 p rogen ies having a to ta l o f  39 
p la n ts . The m ean strength  in d ic e s  o f th e  F4 p rogen ies ranged from 2 .9 9  
to  3 .4 3  u n its , w ith  a d ifferen ce  o f 0 .4 4  u n it . This p op u lation  had a 
m oderate amount o f v a r ia b ility .
The mean strength  Index o f th e  3 F4 p rogen ies o f F4 population  13 
w a s  3 .2 4  u n it s .  One o f th e  F4 p rogen ies (1 3 -3 ) had a m ean o f 2 .9 9
Table 3 • M ean strength o f progenies grown In 1958 and derived from the F3 plants w hich w ere u sed  
In recurrent se lection *
Parent and F^ M ean strength o f  F i orooenv derived from the follow ing Fa plants
population 1 2 3 4 . 5 6 7 8 N o . Mean






13 3 .3 1 - 2 .9 9 - 3 .4 3 - - - 39 3 .2 4
14 3 .46** 3 .3 4 - 3 .3 5 3 .4 7 - - - 40 3 .4 0
15 3 .5 3 3 .6 3 3 .3 0 3 .6 4 3 .9 1 3 .4 8 - - 94 3 .5 8
16 - - 3 ,09** - 3 .1 4 3 .4 0 3 .63** 3 .9 4 37 3 .3 0
17 3 .2 0 - _ - 3 .5 4 3 .8 4 - 3 .2 6 66 3 .4 6
18 3 .4 0 - 4 .6 9 - 4 .1 0 * * - 3 .64** - 27 3 .9 5
19 3 .2 3 3 .6 6 3 .5 2 4 .0 7 3 .4 8 - 3 .3 7 - 92 3 .5 5
20 - 3 .3 7 3 .9 0 * 3 .5 2 3 .2 9 3 .7 1 2 .89* 3 .6 4 71 3 .4 7
♦Only 1 plant te s te d  in  th e se  progenies 
**Only 2 -4  plants te s te d  In th e se  progenies
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u n it s ,  w h ich  w a s  on ly  s lig h tly  ab ove  th e  mean o f th e  w eak er  paren t.
The strength  o f  population  13 a s  a  w h o le  w a s  r e la t iv e ly  lo w . The 
strength  o f  F3 l in e  1 3 , from w h ich  F4 p op u lation  13 w a s  d e r iv e d , w a s  
a ls o  lo w . T h us, there w a s  agreem ent b e tw een  th e  perform ance o f F3 
l in e  13 and that o f th e  p rogen ies derived  from i t .
F^ popu lation  14 c o n s is te d  o f  4 F4 p rogen ies having a to ta l o f  40  
p la n ts . The m ean stren gth  in d ic e s  o f  th e s e  p rogen ies ranged from 3 .3 4  
to  3 .4 7  u n it s ,  w ith  a range of on ly  0 .1 3  u n it . T hus, th e  F4 p rogen ies  
o f  population  14 sh ow ed  e s s e n t ia l ly  no d e te c ta b le  g e n e tic  v a r ia tio n .
T his s u g g e s ts  that Fg lin e  14 w a s  r e la t iv e ly  h o m o zy g o u s . H ow ­
e v e r , i t  h a s  b een  con c lu d ed  earlier  from 1956 and 1957 r e su lts  from 
l in e  14 that i t  w a s  h etero zy g o u s for fiber stren g th . It appears probable  
th en  that 4 p la n ts  o f  approxim ately  th e  sam e fib er  strength  w ere  tak en  
at random from th is  h eterozygou s l in e .  The m ean o f  F4 population  14 
w a s  3 .4 0  u n it s ,  w h ich  w a s  th e  sam e a s  th e  m ean o f  th e  p a ren ts , c o n ­
se q u en tly  th e  r e su lts  o f  th e  F4 progeny t e s t  In d ica te  th at th e  p lan ts c h o se n  
from lin e  14 for in te r c r o s se s  w ere average in  perform ance. T his c o n c lu ­
s io n  a g r ee s  in  a g en era l w ay  w ith  that drawn from th e  1956-1957  data
for l in e  1 4 , from w h ich  i t  w a s  con c lu d ed  that th e  p lan ts c h o se n  from 
*
l in e  14 for in te r c r o s se s  w ere  r e la t iv e ly  low  in  stren g th .
F4 p op u lation  15 c o n s is te d  o f 5 F4 p rogen ies con ta in in g  a to ta l o f  
94  p la n ts . The m ean stren gth  in d ex  o f  th e  F4 p ro g en ies ranged frbm 3 .3 0  
to  3 .9 1  u n it s ,  a  d ifferen ce  o f  0 .6 1  u n it . T h us, th ere  w a s  a co n sid era b le  
am ount o f  varia tion  among th e  p r o g e n ies  o f  F 4  population  15 .  The m ean
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strength  in d ex  o f  pop u lation  15 w a s  3*58 u n it s . The m ean o f on e  o f  
the p rogen ies (1 5 -5 ) approached th e  mean o f th e  stronger parent, b e in g  
on ly  0 .1 6  unit low er than th e  mean o f  S ea  I s la n d . The re la tiv e  mean 
strength o f population  15 w a s  m oderately h ig h . T hus, th e  strength  
perform ance o f th e  F4 population  15 w a s  in  agreem ent w ith  th e  per­
form ance o f th e  F3 lin e  15 from w h ich  it  w a s  d er iv ed , w h ich  waB p la ced  
in  th e  r e la tiv e ly  h igh  c l a s s .
H ow ever due to  th e  high degree o f g e n e tic  varia tion  among th e  5 
p lan ts o f  l in e  15 that w ere  u sed  in  In te r c r o sse s , th e  perform ance o f  
in d iv id u a l in tercross p rogen ies in v o lv in g  lin e  15 cannot be predicted  
re lia b ly  from th e  mean perform ance o f F4 population  1 5 . One o f th e  F3 
p lan ts c h o se n  for In tercro sses  (1 5 -3 ) produced a progeny o f an average  
stren g th , w h ile  progeny o f 15-5  w a s  e x c e p tio n a lly  h ig h . It c a n  be  
assu m ed  that th e s e  2 p lan ts o f  l in e  15 w ou ld  perform d ifferen tly  in  
in te r c r o s s e s .
F^ population  16 c o n s is te d  o f  5 F4 p rogen ies con ta in in g  a to ta l o f  
37 p la n ts . The mean strength  in d ic e s  o f th e  F4 p rogen ies ranged from 
3 .0 9  to  3 .6 3  u n its , a d ifferen ce  o f 0 .5 4  u n it . There w a s  a  m oderate 
amount o f varia tion  among th e  p rogen ies o f population  1 6 . The mean  
strength  Index o f population  16 w a s  3 .3 0  u n its . Three o f  th e  5 pro­
g e n ie s  w ere  w e l l  b e low  th e  m ean o f th e  parents and on ly  1 progeny w a s  
ap p reciab ly  h igher than th e  parent m ean . The mean o f  population  16 w a s  
r e la t iv e ly  lo w . T h us, th e  strength  perform ance o f  F4 p op u lation  16 w a s  in  
agreem ent w ith  th e  perform ance o f  F3 lin e  16 from w h ich  it  w a s  derived
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(ta b le  2 ) .  H ow ever , F3 p lant 16 -7  m ight b e  e x p e c te d  to  g iv e  a m oderately  
h igh  perform ance In I n te r c r o s s e s .
F4 p op u lation  17 c o n s is te d  o f 4 F4 p ro g en ies  con ta in in g  a to ta l o f  
66 p la n ts .  The m ean stren gth  in d ic e s  o f th e  4 F4 p ro g en ies  ranged from 
3 .2 0  to  3 .8 4  u n it s ,  a  d iffe re n c e  o f  0 .6 4  u n it . There w a s  a c o n s id e r ­
a b le  amount o f  va r ia tio n  among th e  p ro g en ies o f  F3 l in e  1 7 . The m ean  
stren gth  Index o f F4 pop u lation  17 w a s  3 .4 6 ,  about eq u a l to  th e  average  
o f th e  p a r e n ts . T h u s, th e  stren gth  o f F4 pop u lation  17 w a s  in term ediate  
and th e  stren gth  perform ance o f  th is  p op u lation  agreed  w ith  the perfor­
m ance o f  F3 lin e  1 7 , from w h ich  It w a s  d e r iv e d . H ow ever , 2 p lan ts  
(1 7 -1  and 1 7 -8 ) w ere  low  and 1 p lant (1 7 -6 ) w a s  h ig h . T h ese  3 p lan ts  
probably w ou ld  not g iv e  Interm ediate perform ance. O nly 1 p lant o f  th e  
4 w ou ld  g iv e  in term ed iate  perform ance. T h u s, i t  m ight not b e  p o s s ib le  
to  p red ict r e lia b ly  th e  perform ance o f  F3 l in e  17 from th e  perform ance  
o f  th e  4 F4 p r o g e n ie s .
F4 popu lation  18 c o n s is te d  o f  4 F4 p ro g en ies hav in g  a to ta l o f  27 
p la n ts .  The m ean stren gth  in d ic e s  o f  th e s e  4 p ro g en ies ranged from  
3 .4 0  to  4 .6 9  u n it s ,  a d ifferen ce  o f  1 .2 9  u n it s .  T his d ifferen ce  o f 1 .2 9  
u n its  w a s  a lm o st a s  h igh  a s  th e  m ean d ifferen ce  b e tw e en  th e  parents  
(1 .3 7  u n it s ) ,  in d ica tin g  a h igh  v a r ia tio n  In F4 pop u lation  1 8 . The mean  
stren gth  in d ex  o f  F4 p op u lation  18 w a s  3 .9 5  u n it s ,  on th e  b a s is  o f  
w h ich  th e  r e la t iv e  strength  o f  th is  p op u lation  w ou ld  b e  c la s s e d  aB h ig h .  
T his a g r e e s  In a  g en era l w a y  w ith  th e  c o n c lu s io n  b a se d  on  th e  perfor­
m ance o f  Fg l in e  18 In 1956 and 1 9 5 7 , from w h ich  It w a s  co n c lu d ed
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th a t th e  stren gth  perform ance o f  th at l in e  w a s  m oderately  high*
The h igh  stren gth  Index m ean o f  F4 p op u la tion  18 w a s  b a se d  on  
4 F4 progeny m eans ,  1 o f  w h ich  w a s  abnorm ally h ig h , 1 h ig h , 1 moder­
a te ly  h igh  and 1 average  in  fiber strength* F4 progeny 1 8 - 5 ,  although  
havin g  a m ean l ik e  th e  S ea  Is la n d  paren t, had som e In d iv idu al p la n ts  
a b o v e  th e  S e a  Is la n d  stren gth  ra n g e , in d ic a tin g  a  d ifferen t ty p e  o f  b e ­
havior* The stren gth  in d ex  m ean o f F4 progeny 18 -3  (4 .6 9  u n its) In­
d ic a te d  abnorm ally h igh  stren gth  behavior*
F4 progeny 1 8 -3  w a s  m ade up o f 5 p la n ts . The stren gth  o f 4 o f  
th e s e  p la n ts  w a s  h igh er  than that o f  any p lan t o f  th e  h igh  strength  S ea  
Is la n d  p aren t. The stren gth  Index o f  t h e s e  4 abnorm ally h igh  stren gth  
p la n ts ranged from 4 .5 7  to  5 .1 4 *  N o ex p la n a tio n  w a s  apparent for o c ­
currence o f  abnorm ally h igh  strength  p la n ts  In F4 progeny 18-3*  H ow ­
e v e r , th e  co n d itio n  d o e s  appear to  b e  a s s o c ia te d  w ith  th e  fa c t  th a t th e  
m aterial w a s  d e v e lo p ed  from in te r s p e c if ic  h y b r id isa tio n . W orley  (41) 
found a  few  F3 p lan ts w ith  fiber strength  h igh er than  th at o f  any p la n ts  
o f  th e  S ea  Is la n d  parent* S in c e  th e  c a u s e  o f th e  abnorm ally h igh  stren gth  
i s  unknow n, it  i s  n o t p o s s ib le  to  pred ict th e  b eh av ior  o f F3 l in e  18 In 
in te r c r o s se s*
? 4 p op u lation  19 c o n s is t e d  o f  6 F4 p r o g e n ies  havin g  a  to ta l o f  92  
p lan ts*  The m ean stren gth  in d ic e s  o f  t h e s e  6 p ro g en ies  ranged from 3*23  
to  4 .0 7  u n it s ,  a d ifferen ce  o f 0*84 u n it . T h is d ifferen ce  i s  an In d ica tion  
th a t a c o n sid er a b le  am ount o f  v a r ia tio n  e x is te d  in  p op u lation  19 • The
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strength  o f F 4  pop ulation  19 w a s  m oderately h ig h . T h u s, th e  perform ance 
o f population  19 agreed  w ith  th e  perform ance o f Fg l in e  19 from w h ich  
It w a s  d e r iv ed .
B eca u se  o f th e  w id e  varia tion  In th e  mean strength  o f th e  F4 
p rogen ies o f Fg l in e  1 9 , there might be som e q u estio n  about c la s s ify in g  
i t  a s  m oderately h ig h . F 4  progeny 1 9 - 4  had a h igh  strength  in d ex  mean  
o f 4 . 0 7  u n its , w h ich  w a s  th e  sam e a s  th e  S ea  Is la n d  m ean . H ow ever , 
th is  progeny w a s  not sim ilar  to  S ea  Islan d  in  b eh a v io r , s in c e  i t  con ta in ed  
se v er a l p lan ts having fiber strength ab ove  th e  range o f th e  S ea  Islan d  
parent, a con d ition  reported p rev io u sly  for F4  progeny 1 8 - 3 .  The 
strength  behavior o f som e o f  th e  p la n ts  o f  Fg l in e  19 In in te r c r o sse s  
might be m oderately h ig h , w h ile  that o f 1 9 - 4  w ou ld  be u n certa in .
F 4  p opulation  20 c o n s is te d  o f 7 F^  p rogen ies having a  to ta l o f  71 
p la n ts . The mean stren gth  in d ic e s  o f th e s e  p ro g en ies  ranged from 2 . 8 9  
to  3 . 9 0  u n its , a d ifferen ce  of 1 . 0 1  u n it s .  T his d ifferen ce  in d ic a te s  that 
th e  F  ̂ p rogen ies o f  F^ population  w ere  h igh ly  v a r ia b le . The mean strength  
in d ex  o f  population 20 w a s 3 . 4 7  u n it s .  The stren gth  perform ance o f  
F4 population  20 w a s  in term ed ia te , w h en  b a sed  on th e  population  m ean .
It w ou ld  not be p o s s ib le  to  predict th e  perform ance o f Fg l in e  20  
from the h igh ly  var iab le  perform ance o f F4  population  2 0 .  Som e o f  th e  
F 4  p rogen ies d erived  from in d iv id u a l p la n ts  o f Fg l in e  20 w ere  low  in  
stren g th , o thers w ere a v e ra g e , m oderately  h igh  or h ig h . C o n seq u en tly , 
th e  perform ance o f  F 3  l in e  20 in  in te r c r o sse s  w i l l  vary g rea tly  w ith  th e
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perform ance o f  th e  in d iv id u a l p lan ts o f th is  l in e  w h ich  w ere  involved *
B ased  on th e  perform ance o f  th e  8 Fg l in e s  and on th e  perform ance 
o f F^ p rogen ies o f th e s e  Fg l in e s ,  strength  c la s s i f ic a t io n  w a s  c o n s is te n t  
for 5 o f  th e  8  l in e s .  T h ese  5 l in e s  w ere  13 and 1 6 ,  w h ich  w ere c la s s e d  
a s  low  strength in  F 3  and in  F4 J l in e  1 7 ,  w h ich  w a s  c la s s e d  a s  in ter­
m ediate; and l in e s  15 and 1 9 ,  w h ich  w ere  c la s s e d  a s  m oderately h ig h .
The strength  c la s s i f ic a t io n  for Fg and F 4  agreed  in  a gen era l w ay  for the  
rem aining 3 F3 lin e s*  L ines 14 and 20 w ere c la s s e d  a s  low  in  F3 and 
a s  in term ediate In F 4 ,  w h ile  l in e  18 w a s c la s s e d  a s  m oderately h igh  in  
Fg and a s  h igh strength  in  F4  •
B ehavior o f In ter cr o sses  Among th e  Eight Fg L ines 
A frequency d istr ibu tion  and s ta t is t ic a l  v a lu e s  for th e  parental 
stra in s and 1023 p lan ts rep resen tin g  20 in tercro ss  p op u lation s among th e  
8  Fg l in e s  and c o n s is t in g  o f a  to ta l  o f 84  in tercro ss  p ro g en ies are g iv en  
in  ta b le  4* In tercross p op u lation s are d e s ig n a te d  by th e  numbers a s s ig n e d  
to  th e  Fg l in e s  in v o lv ed  in  th e  c r o s s e s  from w h ich  th ey  w ere  d er iv ed , a s  
13 x  1 5 .  In tercross p rogen ies are d esig n a ted  by th e  Fg l in e  and numbers 
o f th e  p lan ts from th e  2 Fg l in e s  In vo lved  in  th e  in te r c r o s s , a s  p rev iou sly  
exp la in ed *  The p lan ts in  e a ch  In tercross progeny are grouped in to  c la s s  
In terva ls o f  0 . 2  strength  in d ex  u n it , and each  c la s s  i s  d esig n a ted  by i t s  
m ean.
A s in d ica ted  in  ta b le  4 ,  th e  fiber strength in d ex  v a lu e s  o f the  
p lan ts o f  th e  D elta p in e  15 parental stra in  ranged from 2 .5  to  3*1 c la s s
Table 4 .  Frequency distribution of parents and tw enty In tercrosses involv ing eight Fg l in e s .
________________________ M S i P lM tt*  A flteX  S l l W M __________________________
Population 2 .5  2 .7  2 .9  3 .1  3 .3  3 .5  3 .7  3 .9  4 .1  4 .3  4 .5  4 .7  4 .9  x________ N_
Parents
D eltap ine 15 19 22 15 1 2 .7 0  57
Sea Island  1 11 18 16 12 9 4 .0 7  67
M ean 3 .3 9
In tercrosses  
13 x 15
13-1 x  15-3 1 3 2 1 1 3 .2 7 8
13-3 x  15-2 1 2 3 *X 1 3 .3 8 8
13-3 x  15-5 2 3 1 3 2 3 .3 0 11
13-5 x  15-2 2 1 3 1 1 1 3 .2 4 9
M ean 3 .3 0
13 x  18
13-1 x  18-1 1 1 3 4 1 3 .8 4  10
13-3  x  18-1  2 2 3 1 3 .3 8  8
1 3 - 5 x  18-7  5 2 3 .4 0  7
Mean 3 .5 4
13 x  19
13-1 x  19-1  3 2 3 5 3 3 .5 8  16
13 x  20
13-1 x  2 0 -3  2 3 3 2 1 1 3 .2 5  12
13-5 x  2 0 -4  2 5 3 1 1 3 .4 1  12
13-^5 x  20-7  1 2 2 2 2 1 1 3 .6 0  11
M ean 3 .4 2
T able 4 .  (C ontinued)
PoDuLatLon 2 .5 V M 3 ,1 3 ,3 3 ,5 3 ,7 3 .9 4 .1 4 .3  4 .5 4 .7  4 .9 X N
14 x  15
14-2  x  15-2 l 2 2 1 1 3 .2 3 7
14-2 x  15 -4  1 2 6 2 2 2 3 .1 9 15
14-2  x  15-5 1 6 4 5 1 2 3 .7 5 19
14-4  x  15-5 1 3 3 3 1 3 .8 2 11
14-4  x  15-6 1 1 2 3 1 3 .6 1 8
14-5 x  15-2 1 1 2 2 2 2 1 1 1 3 .6 8 13
Mean 3 .5 5
14 x  18
14-1  x  18-1 4 1 4 2 3 .1 7 11
14-2 x  18-1 2 4 6 3 3 1 3 .1 7 19
14-4  x  18-1 1 2 1 2 1 3 .4 9 7
14-5 x  18-1 3 2 2 2 2 3 .8 9 11
14-5 x  18-7 1 1 4 2 1 2 3 .8 3 11
M ean 3 .5 1
14 x  19
14-1  x  19-1 2 2 4 3 1 1 2 1 1 3 .5 6 17
14-1 x  19-2 1 8 3 4 1 1 9 .5 2 18
14-1  x  19-3 1 4 4 7 3 1 1 1 3 .2 9 22
14-1  x  19-4  1 2 1 4 2 .9 8 8
14-4  x  19-1 1 2 3 6 1 2 1 3 .7 7 16
Mean 3 .4 2
15 x  16
15-2  x  16-7 1 2 2 1 3 .8 5 1
15-3 x  16-5 3 3 3 5 2 1 3 .3 5 17
15-6 x  16-5 1 2 3 4 2 1 4 .0 2 13
M ean 3 .7 4
Table 4 .  (C ontinued)
No. Plante In itrenotb Index claeaee
Population 2.5 2.7 2.9 3.1 353 3.5 3.7 3.9 4.1 4.3 4.5 4,7 4.9 x______ N
15 x  17
15-3 x  17-5 1 2 2 2 1 3 .4 3  8
15-5 x  17-6 2 2 1 1 4 .0 8  6
Mean 3 .7 6
15 x  18
15-1 x 18-1 3 4 4 3 3 1 3 .5 8  18
15-3 x  18-1 1 3 2 2 3 .4 7  8
1 5 - 4 x 1 8 - 3  1 1 7  1 2  1 4 .1 4  13
1 5 - 6 x 1 8 - 5  1 1 1  4 .1 4  3
M ean 3 .4 8
15 x  19
15-1  x  19-1  2 2 1 2 3 .8 2  7
15-2  x  19-1 1 1 3 3 ,8 3  5
15-2 x  19-3 1 3 6 2 3 1 1 3 .6 0  17
15-3 x  19-3 4 2 7 1 2 2 3 .5 3  18
15-3 x  19-5 1 5 8 6 1 1 3 .3 7  22
15-5  x  19-3 2 1 1 3 .4 2  4
15-6  x  19-7 1 2 1 1 3 3 .7 6  8
Mean 3 .6 2
15 x  20
15-2  x  20 -4  1 1 1  1 2 2 3 .3 7  8
15-3 x  20-8  1 2 3 .5 2  3
15-4  x  20-5  1 5 2 7 3 3 .5 8  18
M ean 3 .4 9
-v |
T able  4 .  (C ontinued)
__________________Wo. PlanU In atrenoth Index clai«e»_______________
Population 2*5 2 .7  2 .9  3 .1  3 .3  3 .5  3 ,7  3 .9  4 -1  4 .3  4 .5  4 .7  4 .9  x ________N
16 x  17
16-3 x  17-8 1 3 6 4 3 1 3 .4 0 18
16 x  19
16-5 x  19-1 2 4 1 1 1 3 .5 6 9
16-6 x  19-1 2 1 6 5 1 3 .5 4 15
16-7 x  19-5 2 1 4 1 2 3 .7 4 10
16-8 x  19-3 1 2 5 2 1 3 .3 4 11
Mean 3 .5 2
17 x  18
17-6 x  18-7 5 1 1 1 3 .6 7 8
17-8 x  18-5 1 2 3 3 2 1 1 3 .6 9 13
17-8  x  18-7 1 2 6 1 1 1 3 .4 6 12
Mean 3 .6 1
17 x  19
17-1 x  19-3 1 6 1 1 3 .3 8 9
17-5 x  19-1 1 3 1 2 2 1 2 3 .9 4 12
17-5 x  19-2 2 5 2 2 3 .4 6 11
17-5 x  19-3 1 1 1 2 6 1 2 3 .8 0 14
17-6  x  19-5 1 1 4 3 3 2 3 .7 1 14
17-6 x  19-7 3 4 5 1 4 2 2 3 .6 2 21
17-8 x  19-5 1 4 3 5 2 3 .5 0 15
Mean 3 .6 3
17 x  20
17-1 x  20-8 1 2 3 .6 8 3
17-5 x  20-8 1 4 4 3 5 2 1 3 .7 3 20
17-8 x  20-8 3 6 7 3 .5 6 16
M ean 3 .6 6
T able 4 .  (C ontinued)
N o . plant* In atrength Index c la sa ea
X NPooulatlon 2 .5 2 .7  2 .9 3 .1 3 ,3 3 .5 3 .7 3 ,9 4 .3 4 ,5 4 .7  4 .9
18 x  19
18-1 x  19-1 1 1 1 6 2 2 1 4 .2 0 14
18-1 x  19-3 2 1 1 2 1 1 4 .1 4 8
18-1  x  19-5 1 3 .7 0 1
18-5 x  19-1 1 1 1 1 6 4 3 1 3 .9 3 18
18-5 x  19-5 1 3 .8 7 1
11-9  x  19-2 1 3 5 2 1 3 .7 0 12
18-7 x  19-3 1 1 2 2 3 .6 5 6
18-7 x  19-4 2 1 2 1 3 2 1 3 .7 6 12
Mean 3 .8 7
18 x  20
1 8 - 1 x  20-3 2 1 1 2 2 1 2 1 3 .6 5 12
18-1 x  20-7 2 3 5 2 2 1 1 3 .5 5 16
18-3 x  20-7 1 2 1 6 1 3 .9 8 11
18-5 x  20 -4 3 1 3 2 2 1 3 .5 5 12
18-7  x  20-7 1 1 1 1 3 3 4 3 .9 3 14
18-8  x  20-8 1 3 2 6 8 2 2 3 .3 5 24
Mean 3 .6 7
19 x  20
19-1 x  20-2 1 3 7 7 1 1 3 .3 9 20
1 9 - 1 x  20-8 1 2 2 4 1 1 4 .0 0 11
1 9-2  x  20-7 6 1 4 1 1 3 .1 8 13
19-3 x  20-7 1 2 6 7 5 1 1 3 .2 9 23
19-4 x  20-7 4 3 2 4 3 1 3 .9 5 17
19-4  x  20-8 1 1 2 2 6 3 3 2 3 .9 9 20
Mean 3 .6 3
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In terva l! w ith  a m ean o f  2 .7 0  u n it s . The strength  Index v a lu e s  o f  th e  
p lan ts o f the S e a  Is la n d  parental strain  ranged from 3 .5  to  4 .5  c la s s  
In tervals w ith  a m ean o f  4 .0 7  u n it s .  T h us, there w a s  a co n sid era b le  
d ifferen ce  b e tw een  th e  2 parents a s  show n by th e  m ean d ifferen ce  of 
1 .3 7  strength Index u n its . The arithm etic average o f th e  parental 
m eans w a s  3 .3 9  strength Index u n it s .
In tercross Population 13 x  15
Four p rogen ies o f  In tercross population  13 x  1 5 , con ta in in g  from 
8 to  11 p lan ts e a c h , w ere  stu d ied  (tab le  4 ) .  T h ese  4 p rogen ies in v o lv ed  
p lan ts 1 , 3  and 5 o f  F3 lin e  13 and p lan ts 2 ,  3 and 5 o f F3 l in e  1 5 . In 
term s o f  stren gth  c la s s  in te r v a ls , th e  strength  var ia tion  in  th e  4 p rogen ies  
w a s  s im ila r . In tercross p rogen ies 13 -1  x  15 -3  and 13-3  x  15-5  had a  
range from 2 .9  to  3 . 7 ,  or 5 strength  c la s s e s ;  w h ile  13 -3  x  1 5 -2  and
13-5  x  1 5 -2  had a range from 2 .9  to  3 .9  or 6 strength  c la s s  in te r v a ls .
The strength  in d ex  m eans o f th e  four 13 x  15 In tercross p rogen ies  
ranged from 3 .2 4  to  3 .3 8  u n it s , a d ifferen ce  of on ly  0 .1 4  u n it .
The 13 x  15 in tercro ss  pop u lation  had a  strength range from 2 .9  to  
3 . 9 ,  or 6 c la s s  In te r v a ls . T h us, there w a s  not an ap p reciab le  amount 
o f  var ia tion  among in tercro ss  p ro g en ies  o f  population  13 x  1 5 . A ll 4 
p rogen ies w ere  very  sim ilar  in  d istr ib u tion  o f  p lan ts and m ea n s. 
Furthermore, there w a s  l i t t le  e v id e n c e  o f g e n e tic  var ia tion  w ith in  each  
o f  th e  In tercross p r o g e n ie s .
As In d icated  in  ta b le  3 and th e  ea r lier  d is c u s s io n  o f  th a t ta b le ,
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a l l  p la n ts  o f  th e  F3 l in e s  w h ich  w ere  u se d  a s  parents In In ter cr o sses  
w ere  progeny t e s t e d  In d iv id u a lly  a s  F4 l in e s  In th e  sam e experim ent 
w ith  th e  In te r c r o sse s  th e m s e lv e s .  T h u s, s e l f e d  p ro g en ies  o f  p la n ts
1 3 - 1 ,  1 3 - 3 ,  1 3 -5 ,  1 5 - 2 ,  1 5 -3  and 1 5 -5  w ere  grow n se p a r a te ly  in  1958 
and ev a lu a ted  for fiber stren gth  (tab le  3 ) .  B ased  on th e  perform ance o f  
t h e s e  F^ l in e s ,  th e  Fg p la n ts  u s e d  in  In te r c r o sse s  had b e e n  c la s s i f ie d  
a s  lo w , a v e r a g e , m oderately  h igh  and abnorm ally h igh  In fib er  stren g th . 
A lso  on  th e  b a s is  o f  th e s e  r e su lts  e a ch  lin e  had b een  p la c e d  in  sim ilar  
strength  c l a s s e s .  The F4 p ro g en ies  o f  p lan t 13 -3  had low  stren gth  
w h ile  th e  F4 p ro g en ies  o f  p la n ts  13 -1  and 1 3 -5  w ere  in term ed ia te .
The F4 p ro g en ies  o f  1 5 - 3 ,  1 5 -2  and 1 5 -5  d iffered  g rea tly  in  fiber  
str en g th . That o f  1 5 -3  w a s  in term ed ia te , 1 5 -2  w a s  m oderately  h igh  
and 15 -5  w a s  h igh  in  s tr en g th .
A greater  var ia tion  in  In tercross p ro g en ies  m ight h ave  b e e n  e x p e c te d  
a s  a r e su lt  o f  c r o ss in g  th e s e  F3 p la n ts  than that sh ow n In ta b le  4 ,  e s ­
p e c ia l ly  in  in te r c r o s se s  in v o lv in g  p la n ts  1 5 -2  and 1 5 - 5 .  H ow ever , 
th ere  w a s  a  s im ila r ity  in  th e  stren gth  in d ex  range and m ean for a l l  o f  
th e  13 x  15 in te rc ro ss  p r o g e n ie s .
N o 13 x  15 in te rc ro ss  progeny app ears to  b e  v a lu a b le  for recurrent 
s e le c t io n ,  and th e  13 x  15 in tercro ss  p op u lation  a s  a w h o le  appears to  
b e In ferior.
In tercross P op u lation  13 x  18
Three p ro g en ies  o f  in te rc ro ss  p op u la tion  13 x  1 8 , con ta in in g  from
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7 to  10 p la n ts  per progeny , w ere  stu d ied  (tab le  4 ) .  T h ese  3 p rogen ies  
In vo lved  p la n ts  1 , 3 ,  and 5 o f F3 lin e  13 and p lan ts 1 and 7 o f  Fg l in e  1 8 . 
The stren gth  range o f  th e  3 p ro g en ies  In clu ded  from 3 to  7 strength  in d ex  
c la s s  in te r v a ls  per p rogen y . Progeny 1 3 -1  x  1 8 -1  sh ow ed  a r e la t iv e ly  
w id e  d eg ree  o f v a r ia t io n , w h ile  th e  other 2 p ro g en ies  had a low  d egree  
o f v a r ia t io n . The strength  in d ex  m eans o f  th e  th ree  13 x  18 in tercro ss  
p ro g en ies  ranged from 3 .3 8  to  3 .8 4  u n it s ,  a d ifferen ce  o f 0 .4 6 .  The 
m ean o f  in te rc ro ss  progeny 13 -3  x  1 8 -1  w a s  3 .3 8  strength  in d ex  u n its ,  
and th at o f 13 -5  x  1 6 -7  w a s  3 .4 0  u n it s .  T h ese  2 p ro g en ies w ere  in ter­
m ed iate  in  s tr en g th . The m ean o f  in te rc ro ss  progeny 1 3 -1  x  1 8 -1  w a s  
3 .8 4  u n it s ,  or h igh  in  s tr en g th .
The 13 x  18 in te rc ro ss  p op u lation  had a strength  range from 3 .1  to  
4 . 5 ,  or 8 c la s s  in te r v a ls .  The stren gth  in d ex  m ean for th e  pop u lation  
w a s  3 .5 4  u n it s .
Of th e  Fg p la n ts  in v o lv ed  in  in tercro ss  13 x  1 8 , p lant 3 o f  F3 lin e  
13 w a s  c la s s e d  a s  low  stren g th , w h ile  1 and 5 o f l in e  13 w ere  in ter ­
m e d ia te . P lant 1 o f  l in e  18 w a s  in term ed ia te , w h ile  p lant 7 o f l in e  18 
w a s  m oderately  h igh  in  stren gth  (tab le  3 ) .  The low  stren gth  behavior  
o f  1 3 -3  x  1 8 -1  w a s  approxim ately  a s  e x p e c te d  s in c e  1 parent p lan t 
w a s  c la s s e d  a s  lo w  and th e  other in term ed iate  in  str en g th . Progeny
1 3 -5  x  1 8 -7  d id  not b eh a v e  a s  e x p e c te d . The 1 3 -5  parent w a s  c la s s e d  
a s  in term ed iate  and 1 8 -7  a s  m oderately  h igh  in  stren g th . The m ean o f  
th e  progeny w a s  b e lo w  th a t o f th e  low  p a ren t. In 1 3 -1  x  1 8 -1  the
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com bination  o f 2 in term ediate parent p lan ts m ight h ave  b een  ex p e cted  to  
produce an interm ediate in tercro ss progeny. H ow ever, th is  c r o ss  re­
su lted  in  a h igh  strength p rogen y . It i s  d ifficu lt  to  accou n t for th is  
u n exp ected  r e s u lt .
One o f th e  13 x  18 in tercro ss  p rogen ies appeared to  have valus in  
recurrent s e le c t io n . This progeny w a s 13 -1  x  1 8 -1 ,  w h ich  had a h igh  
strength  m ean and a high frequency o f h igh  strength p la n ts , som e of  
w h ich  approached the mean o f  th e  stronger paren t. The other 2 progen ies  
appeared to  be m ediocre In v a lu e .
In tercross Population  13 x  19
O nly one In tercross progeny o f in tercro ss  13 x 19 w a s stu d ied  
(table 4 ) .  This progeny con ta in ed  16 p lan ts and in vo lved  p lant 1 o f F3 
l in e  13 and p lant 1 o f  lin e  1 9 . The strength o f th e  progeny ranged from 
3 .1  to  4 . 1 ,  or 6 strength c la s s  In te r v a ls . The mean o f th e  progeny w a s  
3 .5 8 .
A low  and an  average strength  parent plant w ere  in v o lv ed  in  in ter­
c r o s s  progeny 13 -1  x  19 -1  (tab le  3 ) .  T h ese  low  and average strength  
parent p lan ts might have b een  ex p e cted  to  produce a progeny w h ich  w a s  
in ferior in  stren g th . Progeny 13-1  x  1 9 -1 ,  h o w ev er , w a s m oderately  
high  in  stren g th .
Progeny 1 3 -1  x  19 -1  con ta in ed  a number o f p lan ts w ith  strength  
approaching that o f th e  S ea  Islan d  parent. It shou ld  be o f m oderate v a lu e  
in  recurrent s e le c t io n .
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In tercross P opulation  13 x  20
Three In tercross p rogen ies o f  In tercross pop u lation  13 x  2 0 , co n ­
ta in in g  11 to  12 p la n ts  per progen y , w ere  stu d ied  (tab le  4 ) .  T h ese  3 
p rogen ies In vo lved  p lan ts 1 and 5 o f  F3 lin e  13 and p lant 3 , 4  and 7 o f  
F3 lin e  2 0 , The strength  range o f  th e  3 p rogen ies in c lu d ed  from 6 to  7 
strength  Index c la s s  In tervals per p rogen y . T h us, the strength  ranges  
o f th e  3 p rogen ies w ere s im ila r . In tercross p rogen ies 13 -1  x  2 0 -3  and 
13W> x  2 0 -4  ranged in  stren gth  c la s s e s  from 3 .1  to  4 . 1 ,  or 6 c la s s  
in te r v a ls . In tercross progeny 13-5  x  2 0 -7  ranged from 3 .1  to  4 . 3 ,  or 
7 o la s s  in te r v a ls . T h us, th e  strength Index ranges o f th e  3 p rogen ies o f  
in tercro ss population  13 x  20 w ere  s im ila r . The strength Index m eans 
o f  th e  three 13 x  20 In tercross p rogen ies ranged from 3 .2 5  to  3 .6 0 ,  a  
d ifferen ce  o f  0 .3 5  u n it . Of th e  3 In tercross p rogen ies o f th e  13 x  20 
In tercross p op u la tion , 13 -1  x  2 0 -3  had a m ean o f 3 .2 5  u n it s , or low  
stren g th . Progeny 13-5  x  2 0 -4  had a m ean o f 3 .4 1  u n it s ,  or Interm ediate  
stren g th . Progeny 13 -5  x  2 0 -7  had a m ean o f  3 .6 0  u n its , or m oderately  
h igh  stren g th .
The 13 x  20 in tercro ss  population  hdd a  strength  range from 3 .1  to  
4 . 3 ,  or 7 strength  c la s s  in te r v a ls . The strength  in d ex  mean for th e  
p opulation  w a s  3 .4 2  u n it s .
Of th e  Fg p lan ts In vo lved  In In tercross 13 x  2 0 , p lan ts 1 and 5 o f  
l in e  13 w ere in term ediate In F4 progeny m ean stren g th . Plant 7 o f  l in e  20  
w a s  very lo w , p lant 4 o f  l in e  20 w a s  m oderately h igh  and p lant 3 o f
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l in e  20 w a s h igh  In stren g th .
B ased  on  th e  progeny perform ance cf th e  Fg l in e s  from w h ich  
th ey  w ere d er iv ed . In tercross p rogen ies 13 -1  x  2 0 -3  and 13-5  x  2 0 -4  
had mean strength  perform ance con sid erab ly  low er than w ou ld  have b een  
e x p e c te d . In In tercross progeny 13-5  x  2 0 - 7 ,  the com bination  o f an 
average strength plant w ith  an extrem ely  low  strength p lant w ou ld  have  
in d ica ted  a progeny b e low  a v e r a g e . H ow ever, th e  strength  perform ance 
o f  th is  progeny w a s  m oderately h ig h . H ow ever, th e  un u su ally  low  F4 
progeny mean o f  plant 7 o f lin e  20 rep resen ted  a 1 -p lan t progeny w h ich  
cou ld  h ave  b een  u n re lia b le .
Ab a pop u lation  13 x  20 w a s  on ly  m ediocre in  perform ance. How­
e v e r , in tercro ss  progeny 13 -5  x  2 0 -7  sh ould  be m oderately sa tis fa c to ry  
for recurrent s e le c t io n  b e c a u se  o f i t s  frequency o f h igh  strength p lan ts  
w h ich  approach th e  mean o f th e  S ea  Islan d  p arent»
In tercross Population  14 x  15
S ix  p rogen ies o f in tercro ss population  14 x  1 5 , con ta in in g  from 7 to  
19 p lan ts per p rogeny, w ere stu d ied  ( ta b li  4 ) .  T h ese  6 p rogen ies in ­
v o lv ed  p lan ts 2 ,  4 and 5 o f F3 l in e  14 and p lan ts 2 ,  4 ,  5 and 6 o f Fg lin e  
1 5 . The degree  o f  strength varia tion  w ith in  p rogen ies varied  w id e ly  for 
th e  6 s tu d ie d . In tercross progeny 1 4 -2  x  15 -2  ranged on ly  from 2 .9  to  
3 . 7 ,  or 5 c la s s  in te r v a ls . In tercross progeny 1 4 -2  x  1 5 -4  ranged from 
2 .5  to  3 . 7 ,  or 7 c la s s  in te r v a ls . Progeny 14 -2  x  15 -5  ranged from 3 .3  
to  4 . 3 ,  or 6 c la s s  in te r v a ls . Progeny 1 4 -4  x  15-5  ranged from 3 .3  to  4 . 7 ,  
or 8 c la s s  in te r v a ls . Progeny 14 -4  x  1 5 -6  ranged from 3 .1  to  4 . 3 ,  or
66
7 c la s s  In te r v a ls . Progeny 14-5  x  15 -2  ranged from 2 .9  to  4 . 7 ,  or 10 
strength c la s s  In te r v a ls . T hus,  part o f th e  p rogen ies show ed re la tiv e ly  
low  v a r ia tio n , w h ile  o th e r s , su ch  a s  14-5  x  2 0 -2  show ed a  w id e  degree  
o f strength v a r ia tio n . This w id e  variation  w ith in  certa in  o f the progen ies  
In d ic a te s  that a great amount o f  g e n e tic  varia tion  e x is t s  w ith in  th o se  
p r o g e n ie s .
The Btresvth Index m eans o f  th e  s ix  14 x  15 in tercro ss p rogen ies  
ranged from 3 .1 9  to  3 .8 2  u n its , or a d ifferen ce  of 0 .6 3  u n it . The mean 
o f  in tercro ss  progeny 1 4 -2  x  1 5 -2  w a s  3 .2 3  and th a t o f 1 4 -2  x  1 4 -4  w a s  
3 .1 9 .  T h us, both o f th e s e  p rogen ies w ere  low  in  stren g th . Progeny
1 4 -4  x  1 5 -6  had a mean o f  3 .6 1  u n its and w ould  b e  c la s s e d  a s  m oderately  
high  In stren g th . The rem aining 3 o f  th e  6 In tercro sses  had mean 
strength  of 3 .6 8  and above and w ou ld  be c la s s e d  a s m oderately high to  
high in  stren g th .
The 14 x  15 In tercross population  had a strength  range from 2 .5  
to  4 . 7 ,  or 12 c la s s  in te r v a ls . The strength in d ex  mean for th e  population  
w a s 3*55 u n its , or m oderately h ig h .
Progeny 1 4 -2  x  15-5  i s  e s p e c ia l ly  n otew orthy . This progeny had a 
low  d egree  o f var ia tion  com bined w ith  a h igh  m ean o f  3 .7 5 .  Both in  
d istr ib u tion  o f p lan ts and m ean , th is  progeny d id  not differ grea tly  from  
th e  S ea  Is la n d  paren t.
Of the F3 p lan ts in v o lv ed  in  in tercro ss  14 x  1 5 , p lan ts 2 ,  4 and 5 
o f  F3 lin e  14 w ere  average In stren g th . Plant 6 o f l in e  15 w a s  a ls o
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a v e r a g e , p la n ts  2 and 4 o f  l in e  15 w ere  m oderately  h ig h , and p lan t 5 
o f  l in e  15 w a s  h ig h  In stren gth  (ta b le  3 ) .
Line 14 w a s  c la s s i f ie d  a s  Interm ediate in  stren gth  and l in e  15 a s  
m oderately  h ig h .
Two o f  th e  p ro g en ies  o f  p op u lation  14 x  1 5 , 1 4 -2  x  1 5 -2  a n d  14 -2  x
1 5 - 4 ,  w ere  d is t in c t ly  in ferior  in  r e sp e c t  to  fib er  s tr en g th . In both  o f  
th e s e  p ro g en ies  on e  o f  th e  parents w a s  c la s s i f ie d  a s  Interm ediate and  
th e  other a s  m oderately h ig h . C o n se q u e n tly , th e  poor perform ance o f  
th e s e  2 p ro g en ies  w a s  u n e x p e c te d . The other 4 p ro g en ies o f  p op u lation  
14 x  15 w e re  m oderately  h igh  to  h igh  In stren g th . Two o f  t h e s e ,  1 4 -2  
x  1 5 -5  and 1 4 -4  x  15 -5  in v o lv ed  Interm ediate p la n ts  o f  l in e  14 w ith  h igh  
stren gth  p lan t 1 5 - 5 .  The su perior perform ance o f  t h e s e  2 p ro g en ies  i s  
not su rp risin g  • H o w ev er , in  th e  other 2 p ro g en ies th e  perform ance w a s  
som ew hat h igh er  than  e x p e c te d .
R esu lts  w ith  p op u lation  14 x  15 illu s tr a te  th e  d iff ic u lty  encou n tered  
In attem pting to  c la s s i f y  an  en tire  pop u lation  for stren gth  perform ance. 
A lthough th e  g en era l le v e l  o f  p ro g en ies in  th is  pop u lation  w a s  h ig h , 2 o f  
th e  6 p ro g en ies  w ere  in fe r io r . As a r e su lt  it  w ou ld  b e m islea d in g  to  
c la s s i f y  p op u lation  14 x  15 a s  h igh  or m oderately  h igh  In perform ance.
The In tercro ss p ro g en ies 1 4 -2  x  1 5 -2  and 1 4 -2  x  1 5 -4  w ou ld  not 
b e o f  v a lu e  for recurrent s e le c t io n  b e c a u s e  o f  th e ir  lo w  v a r ia tio n  and  
m ean str e n g th . The rem aining 4 p ro g en ies  o f  p op u la tion  14 x  15 sh ould  
b e  v a lu a b le  for u s e  in  recurrent s e le c t io n  b e c a u se  o f  th e ir  h igh  mean
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stren g th . Of sp e c ia l  Im portance Is  th e  number o f  p la n ts  w h ich  approach  
or e x c e e d  th e  mean o f  the stronger parent in  a l l  o f  th e  4 h igh  strength  
p r o g e n ie s .
The 2 p lan ts of progeny 14 -4  x  15 -5  and 14-5  x  15 -2  w h ich  w ere  
p la c ed  in  strength c la s s  4 .7  are e s p e c ia l ly  n otew orthy . Both o f  th e s e  
p lan ts w ere  h igh er in  fiber strength than any plant o f the S ea  Islan d  
p aren t. T h ese p lan ts w ere abnorm ally h igh in  strength and resem ble  
th o se  p lan ts d is c u s s e d  earlier  a s  occurring in  F4 p op u lations 18 and 19 . 
As in d ica ted  th e r e , no exp lan ation  c a n  be offered  for th e s e  abnorm ally 
high strength p lan ts e x ce p t that th ey  are found o c c a s io n a lly  in  th is  in ter­
s p e c if ic  hyb rid . No abnorm ally high strength  p lan ts occurred , h ow ever, 
in  th e  p rogen ies o f  any o f  th e  F3 parent p lan ts in v o lv ed  in  th e s e  2 
in te r c r o s s e s .
In tercross P opulation 14 x  18
Five p rogen ies o f  in tercro ss  population  14 x  1 8 , conta in ing  from 7 
to  19 p lan ts per progeny, w ere stu d ied  (tab le  4 ) .  T h ese  5 p rogen ies in ­
v o lv e d  p la n ts  1 , 2 , 4 and 5 o f  F3 lin e  14 and p lan ts 1 and 7 o f  F3 lin e  1 8 . 
A strik ing feature of the 5 in te r c r o sse s  in  th is  population  i s  the fa c t  that 
th ey  d iffer grea tly  in  fiber strength  but a l l  w ere  low  in  v a r ia b ility , w ith  
the number o f c la s s e s  per progeny ranging from 4 to  6 .  The variation  in  
e a ch  progeny w a s  not appreciab ly  greater than that found in  the p a ren ts . 
P rogen ies 1 4 -1  x  18 -1  and 14-*2 x  1 8 -1  had a strength in d ex  mean o f  3 .1 7  
u n it s ,  a  low  stren g th . Progeny 14 -4  x  1 8 -1  had an Interm ediate strength
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Index o f 3 .4 9  u n it s .  P rogen ies 14 -5  x  1 8 -1  and 14-5  x  1 8 -7  had h igh  
strength  m eans o f  3 .8 9  and 3 .8 3  u n its , r e s p e c t iv e ly .
Of th e  F3 p lan ts In volved  In in tercro ss  14 x  1 8 , p lan ts 2 , 4  and 5 
o f  l in e  14 w ere  c la s s e d  a s  in term ed ia te . Plant 1 o f  F3 lin e  18 w a s  in ter­
m ediate; and plant 7 o f l in e  18 w a s  m oderately h igh  in  strength (tab le  3 ) .
The strength  in d ex  m eans for in tercro ss  p rogen ies 14 -1  x  18 -1  and
1 4 -2  x  18 -1  w ere lo w , or 3 .1 7  u n its  in  b o th . S in ce  th e  parent p lan ts  
o f  both p rogen ies had b een  c la s s i f ie d  a s  interm ediate in  stren g th , th is  
r esu lt  w a s  con sid erab ly  low er than e x p e c te d . The in term ediate strength  
o f  progeny 1 4 -4  x  1 8 -1  might h ave  b een  ex p ected  from a com bination  o f  
in term ediate p a ren ts . The h igh m ean strength  o f  p rogen ies 14 -5  x  18-1  
and 14-5  x  18-7  w a s  much higher than e x p e c ted  for p rogen ies w h ich  did 
not In vo lve  h igh  strength  parent p la n ts .
In tercross p rogen ies 14 -1  x  1 8 -1 ,  1 4 -2  x  18 -1  and 1 4 -4  x  18 -1  
w ou ld  b e  rated a s  in ferior b e c a u se  o f low  stren g th . Progeny 1 4 -4  x  1 8 -1 ,  
although average in  mean stren g th , cou ld  b e  of v a lu e  in  recurrent s e l e c ­
tio n  b e c a u se  o f i t s  frequency o f  p lan ts in  th e  S e a  Is la n d  strength  ra n g e .
P rogen ies 14 -5  x  1 8 -1  and 14-5  x  18 -7  sh ou ld  b e  su ita b le  for u se  
in  recurrent s e le c t io n  b e c a u se  o f  th e ir  h igh  strength  and th e  number o f  
p lan ts havin g  a strength in d ex  eq u al to  or above th e  m ean o f  Sea  I s la n d .  
T h us, a s  a  w h o le , in tercro ss  population  14 x  18 had 3 p rogen ies o f  v a lu e  
in  recurrent s e le c t io n  and 2 p rogen ies that w ere d is t in c t ly  Inferior in  
stren g th .
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In tercross P opulation 14_x 19
F ive p rogen ies o f  in tercro ss population  14 x  1 9 , con ta in in g  from 
8 to  22 p lan ts per p rogeny, w ere  stu d ied  (tab le  4 ) .  T h ese  5 p rogen ies  
in v o lv ed  p lan ts 1 and 4 o f F4 lin e  14 ai 1 p lan ts 1 , 2 ,  3 and 4 o f l in e  19 . 
The strength  range o f th e  In tercross p rogen ies varied  from 5 to  10 strength  
in d ex  c la s s  in terv a ls  per p rogen y . A ll o f th e  p rogen ies sh ow ed  a re la ­
t iv e ly  w id e  d egree o f  variation  e x ce p t 1 4 -1  x  1 9 - 4 ,  w h ich  had a low  
degree o f  v a r ia tio n .
The strength  in d ex  m eans of th e  5 in tercro ss p rogen ies ranged from 
2 .9 8  to  3 .7 7  u n it s ,  a d ifferen ce  o f 0 .7 9  u n it . P rogen ies 14 -1  x  19 -3  
and 1 4 -1  x  19 -4  w ere low  in  stren g th , 14 -1  x  19 -1  and 1 4 -1  x  1 9 -2  w ere  
m oderately h ig h , and 1 4 -4  x  19 -1  w a s  high in  stren g th . T h us, th e  5 
in tercro ss  p rogen ies sh ow ed  w id e  d ifferen ce  in  strength  in d ex  m ea n s.
The 14 x  19 In tercross population  had a strength range from 2 .5  
to  4 . 9 ,  or 13 c la s s  in te r v a ls . The strength  in d ex  m ean for th e  population  
w a s 3 .4 2  u n it s .
Of th e  F3 p lan ts in v o lv ed  in  in tercro ss  14 x  1 9 , p la n ts  1 and 4 o f  
lin e  14 w ere  in term ediate in  stren g th . P lant 1 o f  lfrie 19 w a s  lo w ,  
p lan ts 2 and 3 o f l in e  19 w ere m oderately h ig h , and p lant 4 o f  l in e  19 
w a s h igh  in  strength  (tab le  3 ) .
Two o f  th e  5 p rogen ies o f In tercross 14 x  19 , 1 4 -1  x  1 9 -3  and 14-1  
x  1 9 -4 ,  had low  mean stren g th . Both o f th e s e  p rogen ies w ere  low er in  
strength  than ex p ected  from th e  perform ance o f the parent p lan ts In v o lv ed .
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Progeny 1 4 -1  x  1 9 -3  w a s  d er ived  from F3 parent p la n ts  th at w ere  c l a s s i ­
f ie d  a s  Interm ediate and m oderately  h ig h , r e s p e c t iv e ly .  In strength* The 
m ean stren gth  o f  th is  progeny w a s  b e lo w  th at o f  th e  w ea k er  F j parent 
p la n t . The low  m ean stren gth  (2 .9 8  u n its) o f  1 4 -1  x  1 9 -4  w a s  e v e n  more 
u n u su a l s in c e  th e  parent p la n ts  w ere  in term ed iate  and e x c e p t io n a lly  h ig h , 
r e s p e c t iv e ly , in  s tr e n g th . The m ean o f  th is  progeny w a s  a lm o st 0 .5 0  
u n it b e lo w  th a t o f th e  low er  stren gth  F3 p a ren t. It i s  h ig h ly  u n u su a l to  
h ave  a  progeny m ean th is  much b e lo w  th e  m ean o f  th e  low er  stren gth  
p aren t.
As p o in ted  out In an e a r lie r  s e c t io n ,  th e  F4 progeny o f  p lant 1 9 -4  
co n ta in e d  se v e r a l p la n ts  w h ich  w ere  abnorm ally h igh  In fib er  stren g th , 
b e in g  ab ove th e  range o f  th e  s tr o n g e st  p la n ts  o f  S ea  I s la n d . H ow ever, 
th e  in te rc ro ss  progeny o f 1 4 -1  x  1 9 -4  had no abnorm ally h igh  stren gth  
p la n ts . In f a c t ,  a l l  p la n ts  o f th is  progeny w ere  w ith in  th e  range o f  th e  
D e lta p in e  15 p aren t. It app ears probable th a t th is  progeny h a s  b e e n  
la b e lle d  erron eou sly  and th a t th e  parentage g iv e n  in  ta b le  4 i s  not c o rr ec t .
In ad d itio n  to  progeny 1 4 -1  x  1 9 - 4 ,  1 4 -1  x  1 9 -3  w a s  a ls o  lo w  in  
s tr e n g th . T his progeny w a s  d erived  from an  in term ed iate  and a moder­
a te ly  h igh  stren gth  paren t, r e s p e c t iv e ly ,  and w a s  th u s lo w er  in  strength  
than e x p e c te d .
Two p r o g e n ie s , 14 -1  x  1 9 -1  and 14 -1  x  1 9 - 2 ,  w e re  c la s s i f ie d  a s  
m oderately  h igh  in  s tr e n g th . Progeny 1 4 -1  x  1 9 - 1 ,  w h ich  w a s  d er ived  
from an in term ed iate  and a  low  stren gth  p aren t, had  a  h igh er  m ean stren gth
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than  e x p e c te d . Progeny 1 4 -1  x  1 9 - 2 ,  w h ich  w a s  d er ived  from an in ter­
m ed iate  and a m oderately  h igh  stren gth  paren t, had an e x p e c te d  strength  
perform ance.
Progeny 1 4 -4  x  1 9 -1  w a s  c la s s i f ie d  a s  high in  s tr en g th . S in c e  th e  
parents o f  th is  progeny w ere  c la s s i f ie d  a s  in term ed iate  and lo w , re ­
s p e c t iv e ly ,  in  stren g th , it  i s  su rp risin g  th at the stren gth  m ean o f  th is  
progeny w a s  s o  h ig h . The F^ p ro g en ies o f  Fg p lan ts 1 4 -4  and 19 -1  did  
not co n ta in  any p la n ts  ab ove th e  S ea  Is la n d  m ean . H ow ever, th e  1 4 -4  x  
1 9 -1  progeny co n ta in ed  se v e r a l su ch  p la n ts . It i s  probable th a t , l ik e  
14*1 x  1 9 -4 ,  w h ich  w a s  m entioned p r e v io u s ly , th is  progeny h as b e e n  
la b e lle d  e rr o n e o u sly , and th at th e  parentage g iv e n  in  ta b le  4 i s  not  
c o r r e c t . It i s  p o s s ib le  th at th e  la b e ls  o f  p ro g en ies 1 4 -1  x  1 9 -1  and
1 4 -4  x  1 9 -1  had b een  in terch a n g ed .
In tercross progeny 1 4 -4  x  19 -1  sh ou ld  b e  o f  great v a lu e  in  recurrent 
s e le c t io n  b e c a u se  o f  i t s  h igh  m ean stren gth  and frequ en cy  o f  p lan ts eq u a l 
to  and a b o v e  th e  S ea  Is la n d  m ean str en g th . A lthough p ro g en ies 1 4 -1  x  
1 9 -1  and 1 4 -1  x  19 -2  had on ly  m oderately  h igh  stren gth  m ea n s, both had  
a h igh  frequ en cy  o f h igh  stren gth  p la n ts . T herefore, th e s e  p ro g en ies  
sh ou ld  h a v e  som e p o te n tia l v a lu e  for further u s e  in  recurrent s e le c t io n .  
A c tu a lly , o n ly  on e  o f  th e  in te rc ro ss  p ro g en ies o f th e  p o p u la tio n , 1 4 -1  
x  1 9 - 4 ,  w ou ld  probably h ave  b e e n  v a lu e ls s  for further s e le c t io n .
S in c e  4 o f  th e  5 In tercross p ro g en ies  o f  p op u la tion  14 x  19 w o u ld  
h a v e  b e e n  o f  v a lu e  for further breed in g  w ork , th is  p op u la tion  cou ld  b e  
c la s s i f ie d  a s  m oderately  high in  perform ance.
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In tercross P opu lation  15 x  16
Three p ro g en ies o f  in te rc ro ss  pop u lation  15 x  1 6 , con ta in in g  from 
6 to  17 p la n ts  per p rogen y , w ere  s tu d ied  (tab le  4 ) .  T h ese  3 p ro g en ies  
In vo lved  p lan ts 2 ,  3 and 6 of F3 l in e  15 and p lan ts 5 and 7 o f l in e  1 6 .
The stren gth  range o f th e  in tercro ss  p ro g en ies  var ied  from 4 to  6 strength  
c la s s  In terva ls per p rogen y . Thus th e  d egree  o f  var ia tion  w ith in  
p ro g en ies  w a s  low  and did not e x c e e d , in  term s o f stren gth  c la s s  Inter­
v a l s ,  th a t of th e  S ea  Is la n d  p aren t.
The stren gth  Index m eans o f th e  3 p ro g en ies  ranged from 3 .3 5  to  
4 .0 2  u n it s ,  a d ifferen ce  o f  0 .6 7  u n it . One progeny w a s  in term ediate  In 
s tr en g th , w h ile  th e  other 2 p ro g en ies  w ere  h igh  in  s tr en g th . The mean  
o f  progeny 1 5 -6  x  16 -5  approached  that o f th e  S e a  Is la n d  paren t, n i u s ,  
there w ere  w id e  d iffe r e n c e s  In th e  m ean stren gth  o f  th e  p ro g en ies .
The 15 x  16 In tercross p op u la tion  had a strength  range from 2 .9  
to  4 . 5 ,  or 9 c la s s  In te r v a ls . The stren gth  in d ex  m ean for th e  population  
w a s  3 .7 4  u n it s .
O f th e  Fg p la n ts  In vo lved  in  in te rc ro ss  15 x  1 6 , p la n ts  3 and 6 o f  
l in e  15 w ere  in term ed ia te , and p lan t 2 o f l in e  15 w a s  m oderately  h igh  in  
str en g th . Plant 5 o f  l in e  16 w a s  low  and p lant 7 o f  l in e  16 w a s  moder­
a te ly  h igh  in  strength  (ta b le  3) •
Progeny 15 -3  x  16 -5  had in term ed iate  m ean str en g th . S in ce  th is  
progeny w a s  d erived  from a c r o s s  o f  a  low  stren gth  Fg parent p lan t w ith  
o n e  th at w a s  in term ed ia te , i t s  m ean stren gth  w a s  som ew hat h igher than  
e x p e c te d . Progeny 1 5 -2  x  16 -7  in v o lv ed  m oderately  h igh  stren gth  parent
74
p la n ts . T hus, th e  high streng th  of th is  progeny w as not unexpected  in  
view  of th e  sm all s iz e  of the  p rogeny . Progeny 15-6 x 16-5 had  a very 
h igh  mean s tren g th  w hich approached th a t of the  Sea Is lan d  p a ren t.
S ince the  paren t p lan ts  w ere in te rm ed ia te  and low in  s tren g th , a progeny 
w ith  a very high mean of 4 .0 2  u n its  w as u n ex p ec ted . The mean of th is  
progeny w as 0 .54  un it above th a t of th e  stronger F3  p a ren t. The F4  
progeny of F3  p lan t 1 5 -6 , although i t  had an  in te rm ed ia te  mean s tren g th , 
con ta ined  some p lan ts  above th e  Sea Is lan d  m ean. A pparently , F3  p lan t 
15-6 con ta ined  g en es  for very high fiber s tren g th .
Two of the  3 p rogen ies of popu la tion  15 x 16 w ould be of g rea t 
value for further recurren t s e le c t io n s . T hese are p rogen ies 15-2 x  16-7 
and 15-6 x 1 6 -5 , w hich had unusually  high streng th  m eans. The o ther 
progeny (15-3 x 16 -5 ), being of only average  s tren g th , w ould be of 
l i t t le  va lue  in b reed in g .
In te rc ro ss  Population  15 x 17
Only 2 p rogen ies of in te rc ro ss  popu la tion  15 x 17, con ta in ing  from 
6  to  8  p lan ts  per p rogeny , w ere stu d ied  (tab le  4 ). T hese 2 p rogen ies 
invo lved  p lan ts  3 and 5 of F3  line  15 and p lan ts  5 and 6  of line  17.
The s tren g th  range of th e  in te rc ro ss  p rogen ies v aried  from 5 to  7 c la s s  
in te rv a ls  per p rogeny. Thus th e  2 p rogen ies w ere not h ighly  v a r ia b le . 
The streng th  index  m eans of th e  2 p rogen ies w ere 3 .4 3  and 4 .0 8  u n its ,  
a d iffe rence  of 0 .65  u n it. The mean streng th  of one progeny w as in te r ­
m ediate; w h ile  th a t of th e  o th e r w as very h ig h , being  the  sam e as  th a t
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o f  S e a  I s la n d .
In tercro ss p op u lation  15 x  17 did not h a v e  an  ad eq u ate  number o f  
p ro g en ies  for a r e lia b le  e v a lu a tio n  a s  a  p o p u la tio n .
Of th e  F3 p la n ts  in v o lv e d  in  in te rc ro ss  1 5 x 1 7 ,  p lan t 3 o f  F3 lin e  
15 w a s  in term ed iate  in  s tr en g th , w h ile  p lan t 5 o f  l in e  15 w a s  h igh  In 
str en g th . P lant 5 o f  l in e  17 w a s  m oderately  h igh  and p lant 6 o f  l in e  17 
w a s  h igh  in  stren gth  (tab le  3 ) .
The in term ed iate  m ean stren gth  p rogen y , 1 5 -3  x  1 7 - 5 ,  w a s  d erived  
from an in term ed ia te  and a m oderately  h igh  stren gth  p aren t. The average  
stren gth  perform ance o f th is  progeny w a s  th erefore  e x p e c te d . The other  
p rogen y , 15 -5  x  1 7 - 6 ,  had very  h igh  stren gth  p a r e n ts . This progeny had  
a h igh  m ean stren gth  w h ich  e x c e e d e d  th e  m ean o f  th e  h igher strength  
parent and w a s  eq u a l to  th at o f S e a  I s la n d . H ow ever , a  h igh  stren gth  
in te rc ro ss  progeny w a s  e x p e c te d  from 15-5  x  1 7 - 6 .  The F4 p ro g en ies o f  
both F3 parent p la n ts  co n ta in ed  p lan ts a b o v e  th e  S e a  Is la n d  m ean stren g th .
The h igh  m ean stren gth  progeny o f  15 x  17 pop u lation  w ou ld  b e  o f  
great v a lu e  for u s e  in  further recurrent s e le c t io n ,  w h ile  th e  a v erage  m ean  
stren gth  progeny sh ou ld  b e  o f som e v a lu e .
In tercro ss  P op u lation  15 x  18
Four p ro g en ies  o f in te rc ro ss  p op u lation  15 x  1 8 , co n ta in in g  from  
3 to  18 p la n ts  per p rogen y , w ere  s tu d ied  (tab le  4 ) .  Progeny 15 -6  x  18 -5  
did not h a v e  enough p lan ts for a r e lia b le  progeny stren gth  e v a lu a t io n .
The rem aining 3 p r o g e n ie s , w h ich  w ere  c o n s id e r e d , in v o lv e d  p la n ts  1 , 3
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and 4 o f Fg lin e  15 and p la n ts  1 and 3 o f  l in e  1 8 . The strength  range  
o f th e  In tercross p rogen ies varied  from 6 to  7 strength  c la s s  In tervals 
per progeny. N o progeny d iffered  grea tly  from th e Sea Islan d  parent 
in  v a r ia b ility .
4
The strength Index m eans o f the 3 in tercro ss p rogen ies varied  
from 3 .4 8  to  4 .1 4  u n it s , a d ifferen ce  o f 0 ,6 6  u n it . Progeny 15-3  x  18 -1  
w a s in term ed ia te , progeny 15 -1  x  18 -1  w a s  m oderately h igh  and progeny  
1 5 -4  x  18 -3  w a s u n usually  high in  stren gth . T hus, the 3 p rogen ies  
sh ow ed  w id e  d ifferen ces  in  strength  Index m ean s.
The 15 x  18 In tercross population  had a strength  range from 2 .9  to
4 . 7 ,  or 10 strength  c la s s  in te r v a ls . Progeny 15 -4  x  18 -3  had 2 p lan ts  
ab ove the strength range o f th e  S ea  Islan d  parent.
Of th e  Fg p lan ts in v o lv ed  in  In tercross 15 x  1 8 , p lant 3 o f lin e  15 
had Interm ediate stren gth , w h ile  p lan ts 1 and 4 of l in e  15 had m oderately  
high stren gth . Plant 1 o f l in e  18 had Interm ediate stren gth , w h ile  plant 
3 o f lin e  18 had abnorm ally h igh strength  (tab le  3 ) .
S in ce  progeny 13-3  x  18 -1  w a s  derived  from in term ediate strength  
Fg parent p la n ts , th e  in term ediate strength o f  th is  progeny cou ld  have  
b e e n  e x p e c te d . Progeny 15 -1  x  1 8 -1 ,  w h ich  in v o lv ed  parents that w ere  
m oderately high and in term ed ia te , r e s p e c t iv e ly , in  stren g th , had a 
m oderately high mean strength  in d e x . Although th e  progeny mean w a s  
s lig h tly  ab ove  th e  higher parent m ean stren g th , in  g e n e r a l, the progeny  
perform ance w a s  a s  e x p e c te d .
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In tercross progeny 1 5 -4  x  1 8 -3  had an u n u su a lly  h igh  m ean strength  
o f  4 .1 4  u n it s .  It a ls o  had a su rp risin g  number o f  h igh  stren gth  p la n ts  
a b o v e  th e  S e a  Is la n d  m ean , or 9 p la n ts  o f  th e  13 in  th e  p ro g en y . Two 
o f  th e  p lan ts o f  th is  progeny w ere  a b o v e  th e  stren gth  range o f  th e  S ea  
Is la n d  parent and no p la n ts  w ere  b e lo w  th is  stren gth  r a n g e . Progeny  
15M  x  1 8 -3  w a s  d er ived  from parent plantB that w ere  m oderately h igh  
and abnorm ally h ig h , r e s p e c t iv e ly ,  in  s tr en g th . Its perform ance w a s  not 
u n e x p e c te d .
Progeny 1 5 -4  x  1 8 -3  w ou ld  h a v e  a h igh  v a lu e  for further u s e  in  re ­
current s e le c t io n  b e c a u se  o f  i t s  u n u su a lly  h igh  str en g th . The m oderately  
high  m ean stren gth  progeny (1 5 -1  x  1 8 -1 ) sh ou ld  a ls o  b e  o f  v a lu e .  The 
av era g e  m ean stren gth  progeny (1 5 -3  x  1 8 -1 ) ,  w h ich  had a high p ercen tage  
o f  p la n ts  in  th e  S ea  Is la n d  stren gth  r a n g e , might b e  su ita b le  for b reed in g  
w ork .
The ooourren ce o f  p lan ts in  in te rc ro ss  progeny 1 5 -4  x  18 -3  w ith  
abnorm ally h igh  stren gth  c a n  b e  a cco u n ted  for by th e  fa c t  th a t parent 
plan t 1 8 -3  co n ta in ed  g e n e s  for th is  c o n d it io n .
In tercro ss  P op u lation  15 x  19
S e v e n  p r o g e n ies  o f  in tercro ss  p op u la tion  15 x  1 9 , co n ta in in g  from 
4 to  22 p la n ts  per p rogen y , w ere  stu d ied  (ta b le  4 ) .  T h ese  7 p ro g en ies  
in v o lv e d  p la n ts  1 , 2 ,  3 ,  5 and 6 o f  F3 l in e  15 and p la n ts  1 , 3 , 5  and 7 
o f  l in e  1 9 . The stren gth  range o f  th e  in te r c r o ss  p ro g en ies  var ied  from 
3 to  7 stren gth  in d ex  c la s s  in te r v a ls .  Thus th e  p ro g en ies  o f  popu lation
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15 x  19 w ere  not h ig h ly  v a r ia b le .
The stren gth  Index m eans o f  th e  7 in te rc ro ss  p ro g en ies ranged from 
3 .3 7  to  3 .8 3  u n it s ,  a d ifferen ce  o f 0 .4 6  u n it .  P rogen ies 15 -3  x  19-5  
and 15-5  x  1 9 -3  w ere  Interm ediate in  m ean stren g th . P rogen ies 1 5 -2  x  
1 9 -3  and 15 -3  x  19 -3  had m oderately  high m ean stren g th . Three 
p r o g e n ie s , 1 5 -1  x  1 9 -1 ,  1 5 -2  x  1 9 -1  and 1 5 -6  x  1 9 -7  had h igh  m ean  
stren g th . T h u s, th e  7 p ro g en ies  sh ow ed  w id e  d iffe re n c es  In strength  
in d ex  m ea n s .
The 15 x  19 in tercro ss  p op u lation  had a strength  range from 2 .9  to
4 . 3 ,  or 8 strength  in d ex  c la s s  In te r v a ls . The stren gth  Index m ean for th e  
pop ulation  w a s  3 .6 2  u n it s .
Of th e  F j p la n ts  in v o lv e d  in  in tercro ss  15 x  1 9 , p la n ts  3 and 6 o f  
l in e  15 w ere  in term ediate  in  stren g th , p lan ts 1 and 2 o f  l in e  15 w ere  
m oderately h igh  and p lant 5 o f  l in e  15 w a s  h igh  In stren g th . P lant 1 o f  
l in e  19 w a s  low  In stren g th , p la n ts  5 and 7 o f  l in e  19 w ere  Interm ediate, 
and p lan t 3 o f  l in e  19 w a s  m oderately  h igh  In stren gth  {tab le 3 ) .
Two o f  th e  15 x  19 in te rc ro ss  p ro g en ies  had in term ediate  m ean  
str e n g th . One o f t h e s e  w a s  progeny 1 5 -3  x  1 9 - 5 ,  w h ich  w a s  d erived  from 
Interm ediate stren gth  parent p la n ts  and b eh a v ed  In stren gth  perform ance  
a s  e x p e c te d . The other in term ed ia te  stren gth  p rogen y , 15 -5  x  1 9 -3 , had  
a h igh  and a  m oderately  h igh  stren gth  p aren t. T herefore, i t s  stren gth  
perform ance w a s  low er than e x p e c te d , b e in g  b e lo w  th at o f  th e  lo w er  stren gth  
parent p la n t . H ow ever , th ere  w ere  o n ly  4 p la n ts  in  th is  p rogen y . Two o f
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th e  15 x  19 In tercro ss  p ro g en ies  w e re  c la s s i f ie d  a s  m oderately  h igh  In 
str en g th . O f th e s e  2 p r o g e n ie s . 1 5 -2  x  1 9 -3  had m oderately  h igh  parent 
p la n ts ,  w h ile  1 5 -3  x  1 9 -3  had in term ed ia te  and m oderately  h igh  parent 
p la n ts ,  r e s p e c t iv e ly .  In str en g th . T h u s, th e  strength  perform ance o f  
both  m oderately  h igh  strength  p ro g en ies w a s  e x p e c te d .
Three o f  th e  15 x  19 In tercross p ro g en ies  w ere  c la s s i f ie d  a s  hltfi 
in  s tr en g th . Two o f  t h e s e .  1 5 -1  x  1 9 -1  and 1 5 -2  x  1 9 -1  w ere  d erived  
from parent p la n ts  that w ere  m oderately  h igh  and lo w . r e s p e c t iv e ly .  In 
stren gth  for both p r o g e n ie s .  T h u s. th e  progeny perform ance o f  th e s e  2 
p ro g en ies  w a s  u n e x p e c te d , s in c e  e a ch  o f  them  e x c e e d e d  th e  m ean o f i t s  
h igh er  stren gth  parent p la n t.
In tercross progeny 1 5 -6  x  1 9 -7  had a high mean s tr en g th , a lthough  
i t  w a s  d er ived  from Interm ediate stren gth  Fg parent p la n ts . The u n ex ­
p e c te d  h igh  stren gth  perform ance o f  th is  progeny e x c e e d e d  th e  m ean o f  
th e  h igher stren gth  Fg parent p la n t.
The in te rc ro ss  p ro g en ies  o f  In tercross pop u lation  15 x  19 in c lu d ed  
2 th a t w ere  a v e r a g e . 2 th at w ere  m oderately  h igh  and 3 th at w ere  h igh  in  
m ean stren g th .
O f th e  7 in tercro ss  p ro g en ies  o f  p op u la tion  15 x  a *  th e  3 h igh  
stren gth  p ro g en ies  and th e  2 m oderately  h igh  stren gth  p ro g en ies  had a 
h ig h  frequ en cy  o f h igh  stren gth  p la n ts .  T h ese  5 p ro g en ies  sh ou ld  b e  o f  
g rea t v a lu e  In  a recurrent s e le c t io n  b reed in g  program . The 2 a v era g e  
m ean stren gth  p ro g en ies  w ou ld  b e  o f  doubtfu l v a lu e .  Thus m ost o f  th e  
p r o g e n ies  o f  th is  p op u la tion  w ou ld  b e  v a lu a b le .
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In tercross P opu lation  15 x  20
Three p rogen ies o f  In tercross population  15 x  2 0 , conta in in g  from 
3 to  18 p lan ts per progeny, w ere stu d ied  (tab le 4 ) .  H ow ever, progeny
1 5 -3  x  2 0 - 8 ,  w h ich  con ta in ed  on ly  3 p la n ts , w a s  to o  sm all to  permit any  
re lia b le  c o n c lu s io n s  to  be drawn from i t .  The other 2 in te r c r o sse s  In­
v o lv ed  p lan ts 2 and 4 o f  F3 lin e  15 and p lan ts 4 and 5 o f l in e  2 0 .
The degree of strength  varia tion  w ith in  p rogen ies varied  w id e ly . Progeny  
15fcl x  20 -4  had a r e la tiv e ly  w id e  d egree  o f  v a r ia tio n , w h ile  th e  d egree o f  
variation  w ith in  progeny 1 5 -4  x  2 0 -5  w a s  lo w . The strength  Index m eans 
o f th e  2 p rogen ies ranged from 3 .3 7  to  3 .5 8 ,  a d ifferen ce  o f  0 .2 1  u n it .  
Progeny 1 5 -2  x  2 0 - 4 ,  w ith  a m ean o f 3 .3 7  u n it s , cou ld  b e  c la s s e d  a s  
in term ediate in  stren g th . The other progeny o f population  15 x  20 w a s  
m oderately h igh In stren gth .
The 15 x  20 In tercross population  had a strength  range from 2 .5  to
3 . 9 ,  or 8 c la s s  in te r v a ls . The strength Index mean for the population  w a s
3 .4 9  u n it s , or in term ed ia te .
Of th e  F3 p la n ts  in v o lv ed  In In tercross 15 x  2 0 , p la n ts  2 and 4 o f  
F3 lin e  15 w ere c la s s e d  a s  m oderately h ig h . Plant 5 o f l in e  20 w a s  lo w ,  
w h ile  p lant 4 o f l in e  20 w a s  m oderately h igh  In strength  (tab le  3 ) .
The parent p lan ts o f th e  average  strength  progeny 1 5 -2  x  2 0 -4  w ere  
both m oderately h igh  In stren g th . T herefore, th e  in term ediate mean o f  
th at progeny i s  som ew hat low er  than e x p e c te d . The F3 parent p lan ts o f  
progeny 1 5 -4  x  20 -5  w ere  m oderately h igh  and lo w , r e s p e c t iv e ly , in  
stren gth . T h us, th e  m oderately h igh  strength o f  th is  progeny cou ld  h ave
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b e e n  e x p e c te d .
In tercro ss progeny 1 5 -4  x  2 0 -5  co u ld  b e  o f  v a lu e  In recurrent 
s e le c t io n  b e c a u se  o f  Its  m oderately  h igh  strength  and h igh  frequ en cy  
o f  high stren gth  p la n ts . Progeny 1 5 -2  x  2 0 - 4 ,  a lthough  on ly  in ter ­
m ed iate  in  m ean stren g th , co u ld  b e  p o te n tia lly  v a lu a b le  in  recurrent 
s e le c t io n  b e c a u se  o f i t s  h ig h  p ercen ta g e  o f  p la n ts  in  th e  stren gth  range  
o f S ea  I s la n d .
The v a lu e  of in te r c r o ss  p op u la tion  15 x  20 can n ot b e  e stim a ted  
r e lia b ly  on  th e  b a s is  o f  r e s u lt s  from on ly  2 p r o g e n ie s .
In tercro ss  P op u lation  16 x  17
O nly 1 progeny o f  In tercross p op u lation  16 x  1 7 , con ta in in g  18 
p la n ts , w a s  stu d ied  (tab le  4 ) .  T his progeny in v o lv e d  p lant 3 o f  F j l in e  
16 and p lan t 8 o f l in e  1 7 , T his progeny sh o w ed  a m oderate d egree  o f  
v a r ia t io n , ranging in  stren gth  from 2 .9  to  3 . 9 ,  or 6 c la s s  in te r v a ls .
The progeny m ean w a s  3 .4 0  stren gth  in d ex  u n it s ,  a b o v e  a v e r a g e .
Both F3 parent p la n ts  w ere  low  in  stren gth  (ta b le  3); th ere fo re , 
th e  in term ed ia te  progeny stren gth  w a s  som ew h at h igh er  than  w ou ld  h a v e  
b e e n  e x p e c te d .
In tercro ss progeny 1 6 -3  x  1 7 -8  w o u ld  b e  o f  doubtfu l v a lu e  b e c a u se  
o f  i t s  In term ediate stren gth  and lo w  stren gth  v a r ia t io n .
In tercro ss P op u lation  16 x  19
Four p ro g en ies  o f  in te r c r o ss  p op u la tion  16 x  1 9 , co n ta in in g  from 9 
to  15 p la n ts  per p ro g en y , w e re  s tu d ied  (tab le  4 ) .  T h ese  4 p ro g en ies
In vo lved  p la n ts  5 , 6 , 7  and 8 o f  F3 l in e  16 and p la n ts  1 , 3 and 5 o f l in e
1 9 . The d egree  o f  v a r ia tio n  w ith in  l in e s  w a s  m oderately  h ig h , or 5 or 6 
stren gth  c la s s  In terva ls for e a ch  o f  th e  4 p r o g e n ie s . The m ean strength  
In d ic e s  o f th e  4 In tercross p ro g en ies  ranged from 3 .3 4  to  3 .7 4  u n it s ,  a 
d ifferen ce  o f  0 .4 0  u n it . One o f  th e  4 p r o g e n ie s , 1 6 -8  x  19 -3  w a s  Inter­
m ed iate  in  s tr en g th . P ro g en ies  1 6 -5  x  1 9 -1  and 1 6 -6  x  1 9 -1  w ere  
m oderately  h igh  in  stren g th , w ith  m eans o f  3 .5 6  and 3 .5 4  u n it s ,  r e ­
s p e c t iv e ly .  Progeny 16 -7  x 1 9 -5  w a s  high in  stren g th , w ith  a m ean o f  
3 .7 4  u n it s .
The 16 x  19 In tercross pop u lation  had a Btrength range from 2 .9  to
4 . 3 ,  or 8 c la s s  in te r v a ls .  The pop u lation  strength  Index m ean w a s  3 .5 2  
u n it s .
Of th e  p la n ts  in v o lv ed  In in te rc ro ss  16 x  1 9 , p la n ts  5 and 8 o f  
l in e  16 w ere  c la s s e d  a s  low  str en g th , w h ile  p lan t 6 o f  l in e  16 w a s  in ter ­
m ed ia te , and p lant 7 of l in e  16 w a s  m oderately  h igh  In stren g th . P lant 1 
o f  l in e  19 w a s  lo w , p lant 5 o f l in e  19 w a s  a v e r a g e , and plant 3 o f  l in e  
19 w a s  m oderately  h igh  In stren gth  (tab le  3 ) .
In tercro ss  progeny 16 -8  x  1 9 -3  in v o lv ed  a low  and a m oderately  
high  stren gth  parent p la n t. The Interm ed iate stren gth  o f  th is  progeny  
w a s e x p e c te d . Two o f  th e  4 16 x  19 p ro g en ies  w ere  m oderately  h igh  
In str en g th . O f th e s e  2 m oderately  h igh  stren gth  p r o g e n ie s , 1 6 -5  x  1 9 -1  
had lo w  strength  parent p la n ts ,  w h ile  1 6 -6  x  1 9 -1  had a low  and in ter ­
m ed iate  stren gth  parent • T h u s, th e  m oderately  h igh  strength  o f  both
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progenies w as above the mean of the  stronger F3  p aren t, and w as 
therefore u n ex p ec ted . Progeny 16-7 x  19-5 Involved m oderately high 
and high strength  F3  paren ts; therefore th e  high strength  progeny w as 
not expected  from th is  c ro s s . The mean strength  of the  in te rcross 
progeny 16-7 x 19-5 w as above th a t of the  stronger F3  p aren t.
Progeny 16-7 x 19-5 should be su itab le  for u se  in  recurrent s e le c ­
tion  b ecau se  of its  high strength  and the  frequency of high strength 
p la n ts . Although they  had only m oderately high mean s tren g th , progenies
16-5 x 19-1 would be of value b ecau se  of the  high strength  p lan ts in  th e ir  
p ro g en ies . Progeny 16-8 x 19-3 could be considered  inferior b ecau se  of 
i ts  in term ediate mean and strength  ran g e . Population 16 x 19 contained 
th ree progenies of value and 1 w hich w as inferior for a breeding program .
In tercross Population 17 x 18
Three progenies of In tercross population 17 x 18, containing from 
8  to  13 p lan ts  per progeny, w ere stud ied  (table 4 ). These 3 in te rc ro sse s  
involved p lan ts  6  and 8  of F3  line  17 and p lan ts 5 and 7 of line  18, The 
range in  varia tion  w ith in  progenies w as from 5 to  8  strength  c la s s  in te r­
v a ls .  The degree of varia tion  w as m oderately w ide w ith in  17-8 x 18*5 
and low in th e  other p ro g en ie s . The strength  index means for the 3 
progenies ranged from 3 .4 6  to  3 .6 9 , a d ifference of only 0 .23  u n it. Thus, 
th e  strength  d ifference betw een  progenies w as not g rea t.
The 17 x 18 in te rc ro ss  population had a strength  range from 3 .1  to
4 .5 ,  or 8  c la s s  u n its . The strength  index mean for in te rc ro ss  population
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17 x  18 w a s  3 .6 1  u n it s .
Of th e  p la n ts  in v o lv ed  In in te rc ro ss  17 x  1 8 , p lan t 8 o f  l in e  17 
w a s  c la s s e d  a s  low  in  stren g th , w h ile  p lan t 6 o f  l in e  17 w a s  h igh  in  
str e n g th . Plant 7 o f  lin e  18 w a s  m oderately  h igh  in  s tr en g th , w h ile  
plant 5 o f  l in e  18 w a s  very  h igh  in  stren g th , b e in g  eq u a l to  S ea  Is lan d  
(tab le  3 ) .
In tercross progeny 1 7 -8  x  18 -7  in v o lv e d  a low  and a m oderately  
high  parent p la n t. As e x p e c te d , th is  progeny had an Interm ediate mean  
B trength . The other 2 o f  th e  3 p ro g en ies  had m oderately  h igh  strength  
in d ex  m ea n s . Progeny 1 7 -6  x  18 -7  had a h igh  and a m oderately  h igh  
Btrength p aren t. T herefore, th e  m oderately  h igh  stren gth  progeny o f  
th is  c r o s s  co u ld  h ave  b e e n  e x p e c te d . Another m oderately  h igh  strength  
progeny w a s  17 -8  x  1 8 -5 , th e  parents o f  w h ich  w ere low  and very  
high  in  s tr en g th . The m oderately  h igh  stren gth  perform ance o f  th is  
progeny co u ld  a ls o  h ave  b e e n  e x p e c te d . T h u s, a l l  o f  th e  in tercro ss  
p ro g en ies  o f  17 x  18 b eh aved  a s  e x p e c te d .
In tercross p ro g en ies  1 7 -6  x  1 8 -7  and 1 7 -8  x  18 -5  sh ou ld  be v a lu a b le  
in  recurrent s e le c t io n  b e c a u s e  o f th eir  m oderately  h igh  m ean stren gth  and 
h igh  freq u en cy  o f  h igh  stren gth  p a r e n ts . A lthough progeny 17 -8  x  18 -7  w a s  
in te r m e d ia te  in  m ean str en g th , i t  co n ta in ed  a number o f  p la n ts  w ith in  
th e  S ea  Is la n d  r a n g e . T herefore, th is  progeny m ight b e  o f  m oderate  
v a lu e  in  a breed ing program.
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In tercro ss  P opu lation  17 x  19
S ev en  p ro g en ies  o f  In tercross p op u lation  17 x  1 9 , co n ta in in g  from 
9 to  21 p la n ts  per p rogen y , w ere  stu d ied  (tab le  4 ) .  T h ese  7 p ro g en ies  
In vo lved  Fg p la n ts  1 , 5 , 6  and 8 o f  l in e  17 and p la n ts  1 , 2 ,  3 ,  5 and 7 
o f  l in e  1 9 . The d egree  o f  stren gth  v a r ia tio n  w ith in  p ro g en ies  var ied  
w id e ly  for th e  9 s tu d ie d . Strength v a r ia tio n  w ith in  3 o f th e  9 p ro g en ies  
w a s lo w . T h ese  3 p ro g en ies  w ere  1 7 -1  x  1 9 - 3 ,  17-5  x  1 9 -2  and 1 7 -8  x  
1 9 - 5 .  There w a s  a r e la t iv e ly  w id e  d egree  o f  stren gth  var ia tion  w ith in  
p ro g en ies  for th e  other 6 s tu d ie d , a s  in  1 7 -6  x  1 9 -5 ,  w h ich  ranged from 
2 .9  to  4 . 5 ,  or 9 stren gth  c la s s  in te r v a ls .  In p op u la tion  17 x  19 th ere  w ere  
s e v e r a l p ro g en ies  in  w h ich  som e p la n ts  e q u a lled  or e x c e e d e d  th e  m ean  
stren gth  o f S e a  I s la n d . Progeny 17 -5  x  1 9 -1  had 2 abnorm ally h igh  
stren gth  p la n ts  w h ich  w ere ab ove  th e  range o f  S ea  I s la n d .
The strength  in d ex  m eans o f  th e  s e v e n  17 x  19 in te rc ro ss  p ro g en ies  
ranged from 3 .3 8  to  3 .9 4  u n it s ,  a d ifferen ce  o f 0 ,5 6  u n it .  Three o f  the  
7 p ro g en ies  w ere  a v erage  in  m ean s tr en g th . T h ese  w ere  1 7 -1  x  1 9 -3 ,  
w ith  3 .3 8  un its; 1 7 -5  x  1 9 - 2 ,  w ith  3 .4 6  u n its; and 17 -8  x  1 9 - 5 ,  w ith
3 .5 0  stren gth  in d ex  u n it s .  Progeny 1 7 -6  x  1 9 - 7 ,  w ith  a m ean o f  3 .6 2  
u n it s ,  w a s  m oderately  h igh  in  s tr en g th . The rem aining 3 p r o g e n ies  w ere  
high  in  str en g th . T h ese  w ere  17 -5  x  1 9 - 1 ,  w ith  a m ean stren gth  in d ex  
o f  3 .9 4  u n it s 1 17-5 x  1 9 - 3 ,  w ith  a m ean o f  3 .8 0  and 1 7 -6  x  1 9 -5  w ith  
a mean o f  3 .7 1  stren gth  In dex  u n its  •
The 17 x  19 in te r c r o ss  p op u la tion  had a stren gth  range from 2 .9  to
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4 . 7 ,  or 10 c la s s  in te r v a ls .  The stren gth  in d ex  m ean for th e  p op u la tion  
w a s  3 .6 3  u n it s ,  or m oderately  h ig h .
O f th e  p la n ts  In vo lved  in  in te rc ro ss  17 x  1 9 , p la n ts  1 and 8 o f  
l in e  17 w ere  c la s s e d  a s  lo w  in  s tr en g th , p lant 5 o f l in e  17 w a s  moder­
a te ly  h ig h , and p lan t 6 o f  l in e  17 w a s  h igh  In s tr e n g th . P lant 1 o f  l in e  
19 w a s  low  in  str en g th , p la n ts  5 and 7 w ere  a v era g e  and p la n ts  2 and  
3 o f  l in e  19 w ere  m oderately  h igh  in  stren gth  (ta b le  3 ) .
Three o f  th e  9 in te rc ro ss  p ro g en ies  o f  In tercro ss p op u lation  17 x  19 
had a v era g e  stren gth  in d ex  m ea n s . O f t h e s e  p r o g e n ie s , 17 -1  x  1 9 -3  had  
a low  and a m oderately  h igh  strength  F3 parent p lant and perform ed a s  
e x p e c te d . Progeny 17 -5  x  1 9 -2  had m oderately  h igh  stren gth  parent 
p la n ts .  The perform ance o f  th is  progeny w a s  lo w er  than  e x p e c te d , b e in g  
b e lo w  th e  low er  stren gth  F3 p a ren t. Progeny 1 7 -8  x  1 9 * 5 , w ith  a low  
and Interm ed iate stren gth  p aren t, perform ed a s  e x p e c te d .
O ne o f  th e  p r o g e n ie s , 1 7 -6  x  1 9 - 7 ,  g a v e  a m oderately  h igh  stren gth  
p erform ance. The parent p la n ts  o f  th is  progeny w ere  h igh  and in term ed iate  
in  s tr e n g th . T h u s, th e  progeny b eh a v ed  a s  e x p e c te d .
Three p ro g en ies  had  a h igh  stren gth  perform an ce. Progeny 1 7 -5  x
1 9 -1  had  a moderatatty h igh  and a lo w  stren gth  p aren t. T h is progeny had  
a  very  h igh  m ean , w h ich  m ight h a v e  b e e n  a c co u n ted  for partly  b y  2 ab ­
norm ally h igh  stren gth  p la n ts  in  th e  4 .7  stren gth  c la s s  in te r v a l. The 
stren gth  perform ance w a s  h igh er  th an  e x p e c te d . Progeny 1 7 -5  x  1 9 - 3 ,  
w h ich  had m oderately  h igh  stren gth  p a r e n ts , g a v e  an  u n e x p e c te d ly  h igh
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perform an ce. Progeny 1 7 -6  x  1 9 - 5 ,  w h ic h  had a  h igh  and an  in ter­
m ed ia te ly  h igh  stren gth  p aren t, g a v e  an e x p e c te d  h igh  stren gth  per­
fo rm a n ce . T h u s, 1 progeny o f  p op u la tion  17 x  19 g a v e  a  low er  stren gth  
m ean than  e x p e c te d , 2 g a v e  a h igh er  m ean , and 4 g a v e  th e  stren gth  per­
form ance th at w a s  e x p e c te d .
As a w h o le ,  in te r c r o ss  p op u lation  17 x  19 w a s  m oderately  h igh  in  
str en g th . N on e o f  th e  p ro g en ies  had a m ean stren gth  b e lo w  a v e r a g e .
Three o f th e  progeny m eans w ere  a v e r a g e , 1 w a s  m oderately  h igh  and  
3 w ere  h igh  in  stren g th .
O f th e  s e v e n  p ro g en ies  o f p op u la tion  17 x  1 9 , four w h ich  had  
m oderately  h igh  to  h igh  m eans w ou ld  u n q u estio n a b ly  b e  o f  v a lu e  in  
b r e ed in g . O ne o f  th e s e  p ro g en ies  co n ta in ed  2 p la n ts  w h ich  w ere  ap­
proxim ately  0 .1 0  un it ab ove  th e  h ig h e s t  stren gth  S ea  Is la n d  p lan t in  
str en g th . Two o f th e  th ree  a v erage  m ean stren gth  p ro g en ies  might a ls o  
b e w orth w h ile  b e c a u s e  o f th e ir  p la n ts  w h ich  approach th e  S ea  Is la n d  
m ean stren g th .
In tercro ss P opu lation  17 x  20
Three p ro g en ies  o f In tercro ss  p op u la tion  17 x  2 0 , co n ta in in g  from  
3 to  20 p la n ts  per p rogen y , w ere  s tu d ied  (tab le  4 ) .  The r e su lts  o f  progeny
1 7 -1  x  2 0 -8  w ou ld  not b e  co n sid er ed  r e l ia b le , s in c e  i t  co n ta in ed  o n ly  3 
p la n t s , The o ther 2 p ro g en ies  in v o lv ed  p la n ts  5 and 8 o f  F3 lin e  17 and  
plan t 8 o f  l in e  2 0 .  The d eg ree  o f  strength  v a r ia tio n  w a s  r e la t iv e ly  w id e  
in  progeny 1 7 -5  x  2 0 - 8 .  In th is  progeny th e  stren gth  ranged  from 2 .7  to
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4 . 5 ,  or 10 stren gth  c la s s  In te r v a ls . H ow ever, in  progeny 17 -8  x  2 0 -8  
th e  d eg ree  o f  stren gth  v a r ia tio n  w a s  low er  than  th at o f  th e  p a r e n ts , or 
o n ly  3 c la s s  in te r v a ls .  The stren gth  in d ex  m eans o f  th e  17 x  20 in ter ­
c r o ss  p ro g en ies w ere  3 .5 6  and 3 .7 3  u n it s ,  a d iffe re n c e  o f o n ly  0 .1 7  
u n it . T h u s, 1 o f  th e  p ro g en ies  w a s  m oderately h ig h , w h ile  th e  other  
w a s  h igh  in  str en g th .
The 2 p ro g en ies  o f  p op u lation  17 x  20 rep resen t an  in s u ff ic ie n t  
number on w h ich  to  b a s e  any r e lia b le  c o n c lu s io n s  con cern in g  th e  popu­
la t io n  .
Of th e  F3 p la n ts  in v o lv ed  in  in te rc ro ss  17 x  2 0 , p lant 8 o f  l in e  
17 w a s  low  in  stren gth  and p lan t 5 o f th is  l in e  w a s  m oderately  h ig h .
P lant 8 o f  l in e  20 w a s  m oderately  h igh  in  stren gth  (tab le  3 ) .
The 2 p ro g en ies o f  p op u lation  17 x  20 w h ich  w ere  co n sid er ed  in  
th is  stu d y  w ere  both  d erived  from th e  m oderately  h igh  stren gth  F3 p lant 
2 # -6  and performed more or l e s s  a s  e x p e c te d .
On th e  b a s is  o f  m ean strength  and th e  frequ en cy  o f  p lan ts in  the  
S ea  Is la n d  stren gth  ra n g e , i t  ap p ears th a t th e  2 p ro g en ies  co n sid er ed  
here w ou ld  b e  o f  v a lu e  in  recurrent s e le c t io n .  H ow ever , b e c a u s e  o f  
i t s  h igh  p ercen ta g e  o f  p lan ts w h ich  eq u a l or e x c e e d  th e  S e a  Is la n d  m ean , 
progeny 1 7 -1  x  2 0 -8  sh ou ld  b e  o f  grea ter  v a lu e  than  progeny 17 -8  x  2 0 - 8 .
In tercro ss  P opu lation  18 y  19
Bight p ro g en ies  o f  in te rc ro ss  p op u lation  18 x  1 9 , co n ta in in g  from 
1 to  18 p la n ts ,  w ere  s tu d ied  (tab le  4 ) .  Two o f  th e s e  p r o g e n ie s , w h ich
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con ta in ed  on ly  1 plant e a c h , w ere  to o  sm a ll to  g iv e  re lia b le  r e s u lt s .
The 6 rem aining p rogen ies in v o lv ed  Fg p lan ts 1 , 5  and 7 o f Fg lin e  18 
and p la n ts  1 , 2 ,  3 , and 4 o f  lin e  1 9 . The d egree  o f  strength varia tion  
w ith in  p rogen ies ranged from 5 to  8 strength c la s s  in terv a ls  per progeny. 
Som e o f the p rogen ies sh ow ed  a r e la t iv e ly  w id e  degree  o f v a r ia tio n , w h ile  
som e had no greater degree o f  varia tion  than th e  D eltap in e  15 and S ea  
Is lan d  p a ren ts . Four p lan ts o f th is  population  had an abnorm ally high  
strength  in d ex  w h ich  w a s above th e  range o f th e  S ea  Islan d  parent.
The strength  in d ex  m eans o f  th e  3 In tercross progen ies ranged from 
3 .6 5  to  4 .2 0  u n it s , a  d ifferen ce  o f 0 .5 5  u n it . Two o f th e  6 in tercross  
p rogen ies w ere  m oderately high in  mean stren g th . T h ese w ere progen ies
18-7  x  19-2  and 18 -7  x  1 9 -3 . The rem aining 4 p rogen ies w ere  a l l  high  
in  mean stren gth . There w ere no low  or interm ediate mean strength  
p rogen ies among th o se  ev a lu a ted  o f th e  18 x  19 In tercross p op u lation . 
Although on ly  2 strength c la s s e s  w ere rep resen ted  in  th e  18 x  19 in ter­
c r o ss  p op u la tion , there w ere r e la t iv e ly  w id e  d ifferen ces  in  strength  
in d ex  m ean s.
The 18 x  19 in tercro ss population  had a strength range from 3 .1  to
4 . 9 ,  or 10 c la s s  In ter v a ls . The strength  Index mean for the population  
w a s 3 .8 7  u n it s ,  or h igh  in  stren gth .
Of the F3 p lan ts In volved  in  in tercro ss 18 x  1 9 , plant 1 o f l in e  18 
w a s  interm ediate in  stren g th , p lant 7 o f l in e  18 w a s  m oderately h igh  and 
plant 5 o f  l in e  18 w a s  very high in  stren g th . P lant 1 o f l in e  19 w a s  low  
in  stren g th , p lan ts 2 and 3 o f l in e  19 w ere  m oderately h igh  and p lant 4
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o f  l in e  19 w a s  very  h igh  In stren gth  (tab le  3 ) .
Two o f  th e  In tercross p ro g en ies  o f In tercross pop u lation  18 x  19 
w ere  m oderately  h igh  In str en g th . T h ese  p r o g e n ie s , 1 8 -7  x  1 9 -2  and
1 8 -7  x  19 -3  w ere  d er ived  from m oderately  h igh  strength  Fg parent p la n ts .  
T h erefore, th e ir  stren gth  perform ance w a s  a s  e x p e c te d .
The rem aining 4 in te r c r o ss  p ro g en ies  o f In tercross p op u la tion  
18 x  19 w ere  c la s s i f ie d  a s  h igh  in  s tr en g th . Of th e s e  4 p r o g e n ie s , th e  
high  m ean stren gth  o f progeny 18 -7  x  1 9 - 4 ,  w h ich  had m oderately  h igh  
and h igh  stren gth  p a r e n ts , w a s  e x p e c te d . The h igh  m ean stren gth  o f  
progeny 1 8 -5  x  1 9 -1 ,  w h ich  had h igh  and low  stren gth  p a r e n ts , w a s  
n ot e x p e c te d .
The h igh  stren gth  in te rc ro ss  p r o g e n ie s , 1 8 -1  x  1 9 -1  and 1 8 -1  x
1 9 -3  w ere  un u su al in  s e v e r a l r e s p e c t s .  Both had stren gth  Index m eans 
h igh er  than  S e a  I s la n d , and both  co n ta in ed  p la n ts  w h ich  w ere  abnorm ally  
high  In s tr en g th . Furtherm ore, n e ith er  progeny had p la n ts  b e lo w  th e  
stren gth  range o f th e  S ea  Is la n d  p aren t.
Progeny 18 -1  x  1 9 -3  w a s  d er ived  from an  In term ed iate and  a moder­
a te ly  h igh  stren gth  p la n t . T h u s, th e  stren gth  perform ance o f th is  progeny  
w a s  much h igh er than  w ou ld  h a v e  b e e n  e x p e c te d . S u rp r is in g ly , th e  per­
form ance o f  progeny 1 8 -1  x  1 9 - 1 ,  w h ich  w a s  d er ived  from an in term ed iate  
and a m oderately  h igh  stren gth  p la n t, w a s  a ls o  u n e x p e c te d ly  h ig h . A l­
though th e  progeny o f  F3 p lan t 1 o f  l in e  18 d id  not h a v e  h igh  stren g th , 
th e  F4 p ro g en ies  o f  o ther p la n ts  o f  l in e  18 had u n u su a lly  h igh  stren gth
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(tab le  3 ) .  T his w a s  true o f th e  F4 p rogen ies o f p lan ts 3 and 5 o f  
l in e  1 8 . In som e w a y  th is  ten d en cy  to  produce abnorm ally h igh  strength  
w a s  transm itted  through th e  Interm ediate and low  stren gth  p lan ts to  th e  
p rogen y . T his i s  show n by th e  occu rren ce o f h igh  strength p lan ts in  
both in tercro ss p r o g e n ie s .
H ow ever, s in c e  th e  stronger parent o f 1 8 -1  x  19 -1  w a s  on ly  in ter­
m ediate in  stren g th , i t s  u n u su a lly  h igh  strength  perform ance w a s  more 
u n exp ected  than that o f progeny 18 -1  x  1 9 -3 , th e  stronger parent o f  
w h ich  w a s m oderately h ig h .
The abnorm ally h igh  strength  p lan ts o f p rogen ies 18 -1  x  19 -1  and
1 8-1  x  19 -3  need  further in v e stig a tio n  in  order to  determ ine th e ir  v a lu e .  
H ow ever, w ithout con sid er in g  th e s e  abnorm ally h igh  strength  p la n ts , it  
w ou ld  appear th at a l l  o f  th e  6 in te r c r o s se s  o f in tercro ss population  18 x  
19 sh ould  be superior for u se  in  b reed in g .
In tercross P opulation  18 x  20
S ix  p rogen ies o f in tercro ss  population  18 x  2 0 , con ta in in g  from 11 
to  24 p lan ts per p rogen y , w ere stu d ied  (tab le  4 ) .  T h ese  6 p rogen ies in ­
v o lv ed  F3 p lan ts 1 , 3 , 5 ,  7 and 8 o f l in e  18 and p lan ts 3 , 4 , 7  and 8 o f  
l in e  2 0 . The d egree  o f  strength varia tion  w ith in  p rogen ies ranged  from 
5 to  9 strength  c la s s  in terv a ls  per p rogen y . There w a s  a r e la t iv e ly  w id e  
d egree  o f strength  varia tion  w ith in  som e o f  th e  p r o g e n ie s , w h ile  o th ers  
w ere no more var iab le  than  the S ea  Is la n d  parent.
The strength  in d ex  m eans o f  th e  s ix  18 x  20 in tercro ss  p rogen ies
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ranged from 3 .35  to  3 .98  u n its , or a d ifference of 0 .63  u n it. One of 
the 6  progenies w as average in mean s tren g th . This average strength 
progeny w as 18-8 x 2 0 -8 , w ith  a mean of 3 .35  u n its . Three of th e se  
progenies w ere c la s s if ie d  as  m oderately high in  s tren g th . These 
progenies w ere 18-1 x 2 0 -3 , w ith  a mean of 3 .65  u n its ,  18-1 x 20-7 
w ith  a  mean of 3 .55  un its  and 18-5 x 20-4 w ith a mean of 3 .55  u n its . 
Two of the progenies w ere high in  mean stren g th . These high strength  
progenies were 18-3 x 2 0 -7 , w ith a mean of 3 .98  and 18-7 x  2 0 -7 , 
w ith a mean of 3 .93  strength  index u n i ts . T hus, there  w as a w ide 
range in mean strength  of 18 x 2 0  in te rc ro ss  p ro g en ies .
The 18 x 20 in te rc ro ss  population had a range from 2 .7  to  4 . 5 ,  or 
10 strength  c la s s  in te rv a ls . The strength  index mean for the population 
w as 3 .67 u n its , or m oderately high in s tren g th .
Of the F3  p lan ts involved in  in te rc ro ss  population  18 x 20, p lan t 
1 of line  18 w as in term ediate in s tren g th , p lant 7 of line  18 w as moder­
a te ly  high in  s tren g th , p lant 5 of line  18 w as high in  s tren g th , and 
p lan t 3 of lin e  18 w as abnorm ally h igh . P lant 8  of line  18, although 
used  a s  a paren t p la n t, w as not te s te d  for strength  as  an F4  progeny. 
P lant 7 of lin e  20 w as vary low in  stren g th , but th is  c la s s if ic a tio n  w as 
b a sed  on only 1 p la n t. P lan ts 4 and 8  w ere m oderately h ig h , and p lan t 
3 w as high in  strength  (table 3 ).
Five of the 6  in te rc ro ss  progenies involved an  F3  parent 
p lan t th a t had not been  re liab ly  c la s s if ie d . These progenies w ere
18-1 x 2 0 -3 , 18-1 x 2 0 -7 , 18-3 x 2 0 -7 , 18-7 x 20-7 and 18-8 x
2 0 -8 . Of th e  paren ts used  in  th e se  c ro s s e s ,  F3  p lan ts  20-3 and
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2 0 -7  had o n ly  1 p lan t in  F4 progeny and Fg p lan t 1 8 -8  w a s  not t e s t e d  a s  
an F4 p rogen y .
One progeny o f  In tercro ss p op u lation  18 x  20 w a s  Interm ediate In 
str en g th . O ne parent o f  th is  p ro g en y , 1 8 -8  x  2 0 - 8 ,  w a s  m oderately  h igh  
In s tr en g th , w h ile  th e  stren gth  o f  th e  o ther parent (1 8 -8 ) w a s  not known  
s in c e  i t s  F4 progeny w a s  not t e s t e d  for s tr en g th . The e x p e c te d  stren gth  
perform ance o f  in te r c r o ss  progeny 1 8 -8  x  2 0 -8  c o n se q u e n tly  cou ld  not 
b e  d eterm in ed .
Three p ro g en ies  o f  p op u la tion  18 x  20 w ere  m oderately  h igh  in  
str en g th . Of t h e s e ,  progeny 1 8 -1  x  2 0 - 3 ,  w h ich  w a s  d er ived  from an  
in term ed ia te  and a h igh  stren gth  parent p la n t, had th e  e x p e c te d  strength  
perform an ce. Progeny 1 8 -1  x  2 0 - 7 ,  w ith  an  Interm ediate and a lo w  
stren gth  p aren t, had a h igh er  stren gth  perform ance than  e x p e c te d .
Progeny 1 8 -5  x  2 0 - 4 ,  w h ich  had a h igh  and a m oderately  h igh  p aren t, 
had app roxim ately  th e  m ean stren g th  e x p e c te d , in  v ie w  o f  th e  sm a ll  
number o f p la n ts  t e s t e d .
Two o f t h e  18 x  20 in te rc ro ss  p ro g en ies  had h igh  m ean str en g th . O ne  
o f  t h e s e  p r o g e n ie s , 18 -3  x  2 0 - 7 ,  w h ich  had a h igh  and a low  strength  
p aren t, had a  h igh  m ean stren g th , a s  e x p e c te d . The o ther h igh  stren gth  
p ro g en y , 1 8 -7  x  2 0 - 7 ,  w h ich  had a m oderately  h igh  and a  low  stren gth  
parent had a  much h igh er m ean stren gth  th an  e x p e c te d . H ow ever , a s  
in d ic a te d  e a r lie r , th e  c la s s i f ic a t io n  o f  parent p lant 2 0 -7  i s  very  un­
c e r ta in  s in c e  i t  w a s  b a sed  on a s in g le  F4 progeny p la n t. In v ie w  o f  
th is  u n certa in ty  no r e lia b le  c o n c lu s io n  c a n  b e  m ade con cern in g  th e  la ck
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o f  agreem ent b e tw e en  th e  a c tu a l perform ance o f  in te rc ro ss  progeny
1 8 -7  x  2 0 -7  and i t s  p red icted  perform ance.
Of th e  In tercross p ro g en ies  o f  In tercro ss p op u la tion  18 x  2 0 ,  
o n ly  1 p rogen y , 1 8 -8  x  2 0 - 8 , w ou ld  b e  c la s s i f ie d  a s  in ferior for u s e  
in  recurrent s e le c t io n .  T his progeny w a s  on ly  a v era g e  in  m ean strength  
and stren gth  d is tr ib u tio n . The rem ain ing 5 p ro g en ies  w ou ld  b e  o f  h igh  
v a lu e  for u s e  in  b reed in g . P rogen ies 1 8 -3  x  2 0 -7  and 18 -7  x  2 0 -7  
w o u ld  b e  o f  s p e c ia l  v a lu e  b e c a u se  o f  th e ir  very  h igh  me an s tr en g th .
T h u s, 5 p ro g en ies  o f  pop u lation  18 x  20  w ou ld  b e  v a lu a b le , w h ile  1 
progeny w ou ld  not b e  o f  v a lu e  in  b r e ed in g .
In tercross P op u la tion  19 x  20
S ix  p ro g en ies  o f in te rc ro ss  p op u lation  19 x  2 0 , co n ta in in g  from 11 
to  23 p la n ts  per p rogen y , w ere  stu d ied  (tab le  4 ) .  T h ese  6 p ro g en ies  in ­
v o lv e d  p la n ts  1 , 2 , 3  and 4 o f  l in e  19 and p lan ts 2 , 7  and 8 o f  l in e
2 0 . The stren gth  v a r ia t io n , in  term s o f  c la s s  in te r v a ls ,  d id  not e x c e e d  
that o f  th e  S e a  Is la n d  parent in  5 o f th e  s ix  19 x  20 in te r c r o ss  p r o g e n ie s . 
T h ese  p ro g en ies  h av in g  low  v a r ia tio n  w ere  19 -1  x  2 0 - 2 ,  19 -1  x  2 0 - 8 ,
1 9 -2  x  2 0 - 7 ,  19 -3  x  2 0 -7  and 1 9 -4  x  2 0 - 7 .  Progeny 1 9 -4  x  2 0 - 8 ,  w ith
a range o f  9 stren gth  c la s s  in te r v a ls , had a w id er  stren gth  v a r ia tio n  than  
any o f  th e  other p ro g en ies  o f  th e  19 x  20 in te r c r o ss  p o p u la tio n .
The stren gth  in d ex  m eans o f  th e  s ix  19 x  20 in te rc ro ss  p r o g e n ie s  
ranged  from 3 .1 8  to  4 .0 0 ,  a  d iffe re n c e  o f  0 .8 3  u n it . Two o f  th e  p r o g e n ie s ,
1 9 -2  x  2 0 -7  and 19 -3  x  2 0 -7  w ere  lo w  in  m ean s tr en g th , w ith  m eans o f
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3 .1 8  and 3 .2 9  u n it s ,  r e s p e c t iv e ly .  Progeny 1 9 -1  x  2 0 - 2 ,  w h ich  w a s  
in term ed iate  in  s tr e n g th , had a m ean o f  3 .3 9  u n it s .  The rem aining 3 
p r o g e n ie s , 19 -1  x  2 0 - 8 ,  19 -4  x  2 0 -7  and 1 9 -4  x  2 0 - 8 ,  havin g  stren gth  
in d ex  m eans o f 4 .0 0 ,  3 .9 5  and 3 .9 9  u n it s ,  r e s p e c t iv e ly ,  w ere  very  
high  in  m ean stren g th . T h u s, th ere  w ere  w id e  d iffe r e n c e s  In stren gth  
Index m eans o f  th e  19 x  20 in te r c r o ss  p r o g e n ie s .
The 19 x  20 in tercro ss  p op u la tion  had a stren gth  range from 2 .7  to
4 . 7 ,  or 11 stren gth  c la s s  in te r v a ls .  The p op u la tion  co n ta in ed  4 p la n ts  
w ith  stren gth  h igh er  than  th e  h ig h e s t  stren gth  S ea  Is la n d  p la n t . The 
strength  in d ex  m ean for th e  pop u lation  w a s  3 .6 3  u n it s ,  or m oderately  h ig h .
O f th e  Fg p la n ts  in v o lv ed  in  in te rc ro ss  19 x  2 0 , p lan t 1 o f  l in e  
19 w a s  c la s s e d  a s  low  in  s tr en g th , p la n ts  2 and 3 o f  l in e  19 w ere  
m oderately  h igh  and p lan t 4 o f  l in e  19 w a s  h igh  in  s tr en g th . P lant 7 
o f  l in e  20 w a s  very  low  in  stren g th , p lant 2 o f  l in e  20 w a s  in term ed ia te , 
and p lan t 8 o f l in e  20 w a s  m oderately  h igh  in  strength  (tab le  3 ) .
Three o f th e  6 In tercross p r o g e n ie s , 1 9 -2  x  2 0 - 7 ,  1 9 -3  x  2 0 -7  and
1 9 -4  x  2 0 - 7 ,  In vo lved  an Fg parent p lant th a t had not b e e n  r e lia b ly  
c la s s i f ie d  (2 9 -7 ) .  C o n se q u e n tly , th e  e x p e c te d  perform ance o f  th e s e  3 
p r o g e n ies  i s  to o  u n certa in  for u s e  in  e v a lu a t io n .
O ne o f  th e  rem aining p r o g e n ie s , 1 9 -1  x  2 0 - 2 ,  had a low  and in ter ­
m ed iate  stren gth  parent and b eh a v ed  a s  e x p e c te d . O f th e  other 2 in ter ­
c r o s s  p r o g e n ie s , 1 9 -1  x  2 0 -8  and 1 9 -4  x  2 0 - 8 ,  w ere  both  h igh  in  m ean  
str en g th . Progeny 1 9 -1  x  2 0 -6  w a s  d erived  from low  and m oderately  h igh  
stren gth  F3 parent p la n ts . The m ean stren gth  o f  th is  progeny w a s  h igh er
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than e x p e c te d . Progeny 1 9 -4  m. 2 0 -8  had high  and m oderately  high  
strength  parent p lan ts and performed a s  e x p e c te d .
Two o f  th e  3 in tercro ss  p rogen ies o f  in tercro ss  population  19 x  
20 w ou ld  be h igh ly  v a lu a b le  in  breed ing b e c a u se  o f th e ir  high strength  
mean and d istr ib u tio n . T h ese  p ro g en ies  are 1 9 -1  x  2 0 -8  and 19 -4  x
2 0 - 8 ,  The rem aining in tercross progeny w ou ld  be inferior in  a b reed ­
ing  program b e c a u se  o f  Its low  strength m ean and d istr ib u tio n . This 
in ferior progeny w a s  19 -1  x  2 0 - 2 .  T h u s, in  th e  19 x  20 in tercro ss  
p op u la tion , 2 p rogen ies w ere v a lu a b le  and 1 progeny w a s in ferior .
E valuation  o f  In tercross P rogen ies  
The in tercro ss  p rogen ies w ere  ra ted , w ith  r e sp e c t  to  th e ir  fre­
q u en cy  o f  h igh  strength  p lan ts and strength  in d ex  m ea n s, for their  
p oten tia l v a lu e  for further u se  in  b reed in g , A progeny w a s  co n sid ered  
v a lu a b le  for breeding i f  a t le a s t  25% o f th e  p lan ts in  it  eq u a lled  or e x ­
c e e d e d  3 , 9 0  strength  Index u n its . Som e p lan ts w h ich  w ere s lig h t ly  
under th is  standard w ere c la s s e d  a s  v a lu a b le  i f  th e ir  strength  in d ex  
m ean e x c e e d e d  3 , 6 0  u n its .
It w a s  assu m ed  that from h etero zy g o u s in tercro ss  p rogen ies co n ­
ta in in g  25% o f p lan ts w ith  strength  in d ic e s  o f 3 , 9 0  u n its  or ab ove it  
sh ou ld  b e  p o s s ib le  to  ob ta in  by s e le c t io n  l in e s  w h ich  h ave  fiber strength  
eq u al to  S ea  Is la n d  parent. Of c o u r se , for s e le c t io n  to  b e  e f fe c t iv e  i t  i s  
e s s e n t ia l  for th e  in tercro ss  p ro g en ies to  b e  h e tero zy g o u s for fiber stren g th . 
It i s  a ssu m ed  that v irtu a lly  a l l  o f  th e  In tercross p ro g en ies w ere
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h e ter o zy g o u s  to  som e d eg ree  for stren gth  o f  f ib e r . S in c e  strength  Is  
q u a n tita tiv e  and e a ch  In tercro ss progeny r e su lte d  from c r o s s in g  tw o  F3 
p la n ts  d er ived  from d ifferen t F3 l i n e s ,  It i s  h ig h ly  probab le th at th e  
parent p la n ts  in v o lv e d  In th e  in te r c r o s se s  w ere  g e n e t ic a l ly  d ifferen t 
in  a l l  c a s e s ,  th u s lea d in g  to  h e ter o zy g o u s  In tercro ss p r o g e n ie s . In 
f a c t ,  th ere  w a s  c o n c re te  e v id e n c e  in d ic a tin g  th at m ost o f  th e  p ro g en ies  
w ere  h e te r o z y g o u s . Even though th e  number o f  p la n ts  per progeny w a s  
s m a ll ,  a m ajority o f them  w ere  more v a r ia b le  th an  th e  h om ozygou s  
p aren ts (ta b le  4 ) .
S ev era l o f  th e  in te rc ro ss  p r o g e n ies  sh ow ed  a lo w  stren gth  v a r ia tio n  
In th e  freq u en cy  d istr ib u tio n  (tab le  4 ) .  T his m ight seem  to  in d ic a te  a 
h om ozygou s co n d itio n  In th o s e  p r o g e n ie s , s in c e  th e ir  stren gth  range  
had few er  c la s s  in te r v a ls  than  th e  p a r e n ts . H ow ever , t h is  i s  a m is­
lea d in g  in d ic a tio n  in  v ie w  o f  the sm a ll number o f  p la n ts  per progeny  
th a t w ere  t e s t e d .  P resu m ab ly , had th e  in te r c r o ss  progeny p op u la tion  
b e e n  a s  large  a s  th e  o r ig in a l parent p o p u la t io n s , th e  v a r ia tio n  w ith in  
in te r c r o ss  p ro g en ies  w ou ld  h a v e  b e e n  much g r ea ter .
S e v e n ty -n in e  o f  th e  84 in te rc ro ss  p ro g en ies  grown in  1958 c o n ­
ta in e d  4 or more p la n ts  and w ere  rated  on  th e  b a s is  o f  th e  a b o v e  sta n d a rd . 
F iv e  p ro g en ies  d id  not h ave  enough p la n ts  for e v a lu a t io n . O f th e  79  
p r o g e n ie s  w h ich  w ere  e v a lu a te d , 43 p r o g e n ie s , or 54% , m et th e  standard  
o f  v a lu e  d e sc r ib e d  e a r lie r . T h u s, 54% o f  th e  in te r c r o ss  p r o g e n ies  t e s t e d  
for stren gth  appeared  to  h a v e  p o te n tia l v a lu e  for ob ta in in g  l in e s  w ith  th e  
h ig h  fib er  stren gth  o f S e a  Is la n d  through s e le c t io n .  T h ese  r e su lts  in d ic a te
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th a t In r e sp e c t  to  fiber stren g th , the recurrent s e le c t io n  method had led  
to  a  very  high fiber strength  w h ile  s t i l l  reta in ing  co n sid era b le  h e tero zy ­
g o s i t y .
Further strength  im provem ent should  be p o s s ib le  by s e le c t io n  o f  
high  strength  p lan ts from th e p rogen ies o f p la n ts  w h ich  w ere ev a lu a ted  
in  th is  s tu d y . A large number o f p lan ts w ould  b e  n eed ed  in  order to  b et  
a com bination  o f  high fiber strength w ith  other d esired  c h a r a c ter s .  It 
m ight be con clu d ed  th at th e  s e le c t io n  In th is  fir st  c y c le  of recurrent 
s e le c t io n  w a s  w orthw hile and that enough g e n e tic  variation  i s  present  
to  make further strength im provem ent by recurrent s e le c t io n  f e a s ib le .
E valuation  o f  Parental F3 L ines
The In tercross p rogen ies w h ich  w ere derived  from ea ch  o f  th e  8 F3 
l in e s  u sed  in  th is  study w ere grouped and p la c ed  in to  4 strength  c la s s e s  
b a se d  on th e ir  strength  in d ex  m ea n s. The d esig n a tio n  o f th e  strength  
c la s s e s  and th e  range o f  strength  in d ex  m eans in c lu d ed  in  ea ch  c la s s  
are g iv e n  b e lo w .
L = low  strength  progeny w ith  m ean b e lo w  3 .3 0  strength in d ex  
u n it s .
I = in term ediate strength  progeny w ith  mean from 3 .3 1  to  3 .5 0  
u n it s .
M H »  m oderately  h igh  strength  progeny w ith  m ean from 3 ,5 1  to  3 .7 0  
u n it s .
H *  h igh  strength progeny w ith  mean o f 3 .7 1  and a b o v e .
The p rogen ies derived  from e a ch  o f  th e  8 F3 l in e s  are sum m arized  
In ta b le  5 .  For ex a m p le , there w ere  11 in tercro ss  p r o g e n ie s , con ta in in g
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T able 5 .  R ela tion  o f  7 Fg l in e s  In r e sp e c t  to  th eir  stren gth  perform ance  
in  in te r c r o ss  p r o g e n ie s .
Fa l in e  n o .
N o . p r o g e n ies  In stren gth  c la s s e s *
TotalL I MH H
13 3 5 2 1 11
14 6 1 4 5 16
15 4 8 6 9 27
16 - 3 2 3 8
17 - 6 4 5 15
18 2 6 8 10 26
19 4 7 10 15 36
20 3 4 6 6 19
* L *  Low stren gth  p rogen y , m ean b e lo w  3 ,3 0  
1 * Interm ediate stren gth  p rogen y , 3 .3 1  to  3 .50  
MH -  M od erately  h igh  stren gth  p ro g en y , 3 .5 1  to  3 .7 0  
H -  H igh strength  p ro g en y , a b o v e  3.71
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4 or more p lan ts  e a c h , In w hich an  F3  p lan t of line  13 w as involved as 
one of th e  p a ren ts . These 11 progenies w ere c la s s if ie d  in accordance 
w ith the system  described  above , and the re su lts  are  p resen ted  in the 
f irs t line of tab le  5 .
Several facto rs may lim it som ewhat the  u se fu ln e ss  of th is  strength  
c la s s if ic a tio n . One of th e se  is  the  fact th a t only 20 of the 28 p o ss ib le  
in te rc ro ss  populations w ere av a ilab le  for th is  s tu d y . For exam ple, the 
11 in te rc ro ss  progenies involving line  13 as one parent did not include 
a ll p o ss ib le  com binations w ith the  o ther 7 l in e s .  A ctually , only 4 of 
th e se  7 line  com binations w ere a v a ila b le , 13 x 15, 13 x 18, 13 x 19 
and 13 x  20 . Line 14 w as rep resen ted  by only 3 com binations, 14 x  15, 
14 x  18 and 14 x 19. Only 2 of the 8  F3  lin e s  had a ll 7 p o ss ib le  com­
b ina tions rep resen ted . These w ere F3  lin e s  15 and 19. The 20 line  
com binations w hich w ere u sed  in  obtaining th e  data in  ta b le  5 are 
lis te d  a s  in te rc ro ss  populations in  ta b le  4 .
Among other facto rs affecting  the  u se fu ln ess  of th is  strength  
c la s s if ic a tio n  is  the  use  of different p lan ts of an F3  line  for the various 
com binations involving th a t l in e . This can be illu s tra te d  w ith line  13 
(table 4 ). P lan ts 1, 3 and 5 w ere used  in th e  com binations 13 x 15 
and 13 x 18; only p lant 1 w as u sed  in  13 x 19; and only p lan t 1 and 5 
w ere u sed  in  13 x 20.
As shown in  tab le  5 , the number of in te rc ro ss  progenies derived 
from a p articu lar F3  line varied  from 8  to  36 progenies per l in e . Thus, 
there  w as a w ide varia tion  in  th e  number of in te rc ro ss  progenies derived
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from th e  8 Fg l i n e s .
As In d ica ted  p r e v io u sly  in  th e  d is c u s s io n  o f  th e  r e su lts  p resen ted  
in  ta b le  4 ,  th ere  w ere  w id e  d iffe r e n c e s  among th e  In tercro ss  p ro g en ies  
o f  th e  sam e l in e  co m b in a tio n , or in te r c r o ss  p o p u la tio n . N o te  th e  d iffer­
e n c e s  among th e  In tercro ss  p r o g e n ie s  o f  th e  l in e  com b in ation  14 x  15 
in  ta b le  4 .  H o w ev er , i t  w a s  p o in ted  out th a t th ere  w a s  a g e n e ra l  
ten d e n c y  for som e lin e  com b in a tion s to  be su perior and o th ers to  b e  
in fer io r . The data in  ta b le  5 rep resen t an effort to  determ ine w h eth er  
th ere  w a s  a g e n e ra l ten d e n c y  for som e o f  th e  l in e s  to  b e  su perior in  th e ir  
perform ance In th e  var iou s hybrid co m b in a tio n s •
Of th e  11 p r o g e n ies  d er ived  from Fg l in e  1 3 , o n ly  1 w a s  c la s s e d  a s  
h igh  in  s tr en g th . Furtherm ore, 8 o f  t h e s e  11 p r o g e n ie s , or 73% , w ere  
In term ed iate  or low  in  s tr e n g th . T h u s, on  th e  b a s i s  o f  th e  perform ance  
o f  i t s  In tercross p r o g e n ie s , l in e  13 co u ld  b e  rated  a s  in fe r io r . T his  
a g r e e s  w ith  th e  p red icted  perform ance w h ich  w a s  b a se d  on  th e  low  stren gth  
perform ance o f  Fg and F^ p ro g en ies  o f  l in e  13 { ta b le s  2 and 3 ) ,
F ive  Fg l in e s  co u ld  b e  c la s s e d  a s  b e in g  a lik e  and in term ed ia te  on  
th e  b a s is  o f th e  stren gth  o f  th e  in te r c r o ss  p ro g en ies  d er ived  from th em . 
T h ese  5 l in e s  w ere  1 4 , 1 5 , 1 6 , 17 and 2 0 ,  In e a ch  o f  t h e s e  5 l in e s  a p ­
p rox im ately  o n e -th ird  o f  th e  p r o g e n ies  r e c e iv e d  a  h igh  stren gth  r a tin g .  
B ased  on  th e  Fg and F^ progeny perform ance (ta b le s  Zand 3), Fg l in e ^ l4  
w a s  rated  low  to  in te rm e d ia te , l in e  15 w a s  ra ted  m oderately  h ig h , line 16 
w a s  rated  lo w , l in e  17 w a s  rated  in term ed ia te  and l in e  20 w a s  rated  lo w
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to  Interm ediate in  stren g th . For l in e s  1 4 , 17 and 20 the perform ance o f  
in tercro ss  p rogen ies agreed  w ith  that o f  th e  F3 l in e s  from w h ich  th ey  
w ere d e r iv ed . H ow ever, th e  perform ance o f  In tercross p rogen ies in ­
v o lv in g  lin e  1 5 , w h ich  w a s  rated a s  m oderately h igh  in  strength  in  F , 
and F^, w a s  som ew hat b elow  that e x p e c te d . Line 1 6 , w h ich  had low  
strength  perform ance in  Fg and F^, w a s  som ew hat h igher In strength  in  
in tercro ss  p rogen ies than p red ic ted .
The F3 l in e s  18 and 19 had a h igh er  p ercen tage  o f high strength  
in tercro ss  p rogen ies than did the other 6 F3 l in e s .  Of th e  26 p rogen ies  
d erived  from lin e  1 8 , ten  (39%) w ere  h igh  in  s tr en g th . T his F3 l in e  had  
m oderately h igh  to  h igh  strength perform ance in  F3 and F^. T h u s, th e  
in tercro ss  progeny perform ance o f l in e  18 agreed  w ith  th at pred icted  
e a r lie r . Of th e  36 p rogen ies derived  from F3 l in e  1 9 , 15 (42%) w ere  
high er in  stren g th . Line 19 had m oderately h igh  strength perform ance in  
F3 and F^. T herefore, there w a s  agreem ent b e tw een  th e  in tercro ss  
stren gth  rating and th o se  o f  F3 and F^.
The In tercross stsen gth  perform ance o f 6 o f  th e  8 F3 l in e s  agreed  
rather c lo s e ly  w ith  th e  perform ance o f th e s e  l in e s  in  Fg and F4 • One 
l in e  had h igh er and another had low er stren gth  perform ance in  i t s  in te r ­
c r o s s  p rogen ies than  In Fg and F4 . T h u s, In a g en era l w a y , th e  strength  
perform ance o f  in tercro ss  p ro g en ies  w a s  re la ted  to  that o f th e  F3 l in e s  
from w h ich  th ey  w ere  d e r iv ed .
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E valuation  o f P arental Strength C om binations  
As in d ic a ted  in  ta b le  3 ,  F4 p rogen ies grown from th e  F3 p lan ts  
u se d  in  In ter cr o sse s  varied  w id e ly  in  mean strength  o f  f ib e r , w ith  som e 
l e s s  than 3 .0 0  strength  in d ex  u n its and others ab ove 4 .0 0  u n it s .  
Furthermore, th e  variou s in tercro ss  p rogen ies te s te d  a ls o  d iffered  grea tly  
in  m ean stren g th , w ith  1 a s  low  a s  2 .9 8  and 1 a s  h igh  a s  4 .2 0  u n its  
(tab le  4 ) .  In v ie w  o f th e s e  w id e  d iffe re n c es  among th e  F3 parent p lan ts  
and a ls o  among th e  hybrid p rogen ies in  stren g th , It sh ou ld  b e  o f in te re st  
and v a lu e  to  study th e  re la tio n sh ip  b e tw een  strength  o f th e  parent p lan ts  
and that o f  th e  in tercro ss  p ro g en ies derived  from th em . In order to  make 
th is  Btudy from th e large number o f F3 parent p lan ts and the In tercross  
p ro g en ies  In v o lv ed , th e  parents w ere sep arated  in to  4 strength  c l a s s e s ,  
d e sig n a te d  lo w , in term ed ia te , m oderately h igh  and h ig h , u sin g  th e  
sy s te m  d escr ib ed  in  th e  previou s s e c t io n .
T his d iv is io n  o f th e  parent p lan ts in to  4 strength  c la s s e s  resu lted  
in  10 p o s s ib le  com b inations o f  th e  parents b a sed  on their  strength c l a s s .  
T h ese  com b in ation s are low  x  lo w , low  x  in term ed ia te , low  x  m oderately  
h ig h , low  x  h ig h , in term ediate x  in term ed ia te , in term ediate x  m oderately  
h ig h , in term ediate  x  h ig h , m oderately h igh  x  m oderately h ig h , m oderately  
high  x  h igh  and high  x  h ig h . A ll o f  th e  10 p o s s ib le  com b in ation s w ere  
rep resen ted  among th e  in te r c r o sse s  grown in  1 9 5 8 , a lthough  som e com ­
b in a tio n s w ere  rep resen ted  by o n ly  1 to  3 in te rc ro ss  p r o g e n ie s .
The in tercro ss  p rogen ies w ere  th en  sep arated  in to  th e  sam e 1 
strength  c l a s s e s ,  on th e  b a s is  o f th e ir  mean stren g th . The number o f
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in te rc ro ss  p ro g en ies  d erived  from e a ch  o f  th e  10 parent com b in ation s  
w a s  determ ined  for e a ch  o f  th e  in te r c r o ss  progeny stren gth  c l a s s e s  
se p a r a te ly . T his w a s  don e w ith ou t regard to  F3 lin e  num ber. For th is  
s tu d y , o n ly  th o se  F3 p arents in  w h ich  th e  F4 progeny t e s te d  co n ta in ed  
4 or more p la n ts  w ere  In c lu d e d . A ls o , o n ly  th o s e  in te rc ro ss  p ro g en ies  
w h ich  had 4 or more p la n ts  a v a ila b le  w ere  u s e d .  After e lim in a tio n  o f  
t h e s e  2 b a s e s ,  th ere  w e re  67 in te r c r o ss  p r o g e n ies  for w h ich  su ff ic ie n t  
d ata  w ere  a v a ila b le  to  provide r ea so n a b ly  r e lia b le  r e su lts  con cern in g  
stren gth  o f parent p la n ts  and o f  in te rc ro ss  p r o g e n ie s .
The r e su lts  o f  c la s s i fy in g  th e s e  67 In tercro ss  p ro g en ies  on  th e  
b a s is  o f  stren gth  com b ination  o f  th e  p arents and stren gth  o f  th e  in ter ­
c r o s s e s  th e m se lv e s  are p resen ted  In ta b le  6 .  To I llu s tra te  th e  procedure  
u s e d  in  th is  c la s s i f ic a t io n ,  th ere  w ere  9 In tercross p ro g en ies  in  w h ich  1 
F3 parent p lant w a s  lo w  and th e  o ther in term ed ia te  in  s tr e n g th . As show n  
in  th e  se c o n d  lin e  o f  ta b le  6 ,  4 o f t h e s e  in te rc ro ss  p ro g en ies  had in ter ­
m ed iate  m ean s tr en g th , 3 w ere  m oderately  h igh  and 2 w e re  h igh  in  m ean  
str e n g th . For c o n v e n ie n c e , th is  group o f  9 In tercro ss  p ro g en ies  i s  r e ­
p e a ted  in  l in e  6 o f  Cable 6 under th e  in term ed ia te  x  low  co m b in a tio n .
The r e la t iv e  freq u en cy  o f  In tercross p r o g e n ies  h av in g  h igh  m ean  
stren gth  (3 .7 1  or ab ove) w a s  u s e d  for e v a lu a tio n  o f  th e  v a r io u s stren gth  
com b in a tion s in  ta b le  6 .  B e ca u se  o f  th e  rep e tit io n  o f  m ost o f  th e  stren gth  
co m b in a tio n s in  ta b le  6 ,  i t  i s  d if f ic u lt  to  m ake com p arison s d ir e c t ly  from  
th is  t a b le .  C o n se q u e n tly , for com p arison s o f r e la t iv e  stren gth  per­
form ance am ong th e  10 F3 parent stren gth  c o m b in a tio n s , th e  fo llo w in g
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T able 6 .  R ela tion  b e tw e en  stren gth  rating o f parenta l p la n ts  and  
perform ance o f  In tercro ss  p r o g e n ies  d er ived  from th em .
Strength rating H o , D rooen les In stren gth  c la s s e s *
o f  F j parents* L I MH H T otal
L x  L 1 1 2
L x  I - 4 3 2 9
L x  MH - 4 2 4 10
L x  H - _ L 1 1 3
Total 10 7 7 24
I x  L _ 4 3 2 9
I x  1 3 3 1 3 10
1 x  MH 4 3 4 3 14
I x  H - - 1 3 4
T otal 7 10 9 11 37
MH x  L 4 2 4 10
MH x  I 4 3 4 3 14
MH x  MH - 2 3 3 8
MH x  H - 1 2 3 6
Total 4 10 11 13 38
H x  L — 1 1 1 3
H x  I - - 1 3 4
H x  MH - 1 2 3 6
H x  H - - - 1 1
T otal 2 4 8 14
* L -  low  strength# m ean b e lo w  3 .3 0  u n it s .
1 ■ Interm ed iate strength# m ean o f  3 .3 1  to  3 .5 0  u n i t s .
MH -  m oderately  h igh  strength# m ean o f  3 .5 1  to  3 . 7 0 . u n it s .  
H “  h igh  strength# m ean a b o v e  3 .7 0  u n it s .
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sch em e show ing  p ercen ta g es o f h igh  strength  p rogen ies for each  o f  th e  
10 com b inations Is p r e sen ted .
Strength ratin gs Per c en t o f
o f  F3 parents h igh  strength
_________________  p rogen ies
Low x  low 0
Low x  Interm ediate 22
Low x  m oderately high 40
Low x  h igh 33
Interm ediate x  in term ediate 30
Interm ediate x  m oderately high 21
Interm ediate x  high 75
M oderately  h igh  x  ttatm rately  high 38
M oderately  h igh  x  high 50
H igh x  high 100
As in d ica ted  in  ta b le  6 , the low  x  low  F3 parent strength  com b ln a-
tio n  had on ly  2 p rogen ies and th e  high x  high strength  com bination had  
on ly  1 p rogen y . N ot much em p h asis c a n  be p la ced  on  th e  r e su lts  o f  
th e s e  2 strength com binations b e c a u se  o f  th e  low  number o f in tercro ss  
p ro g en ies In v o lv ed .
O f th e  2 p ro g en ies from the low  x  low  com b in a tion , 1 had Inter­
m ediate and th e  other m oderately h igh  stren g th . It i s  p o s s ib le  th at i f  
more p ro g en ies  from th is  com bination  had b e e n  t e s t e d ,  som e high  a s  
w e ll  a s  low  strength  o n e s  w ou ld  have b een  o b ta in ed . H ow ever, although  
the data are m eager for th is  com b in ation , th ey  do In d ica te  th at th e  r e la ­
t iv e  frequency of superior p rogen ies w ou ld  probably b e  low  from th e  
low  x  low  com bination  and it  w ou ld  not b e  a d e s lta b le  ty p e .
One o f th e  m ost n o ticea b le  fea tu res o f th e  r e su lts  i s  that a l l  o f  
th e  co m b in a tio n s, e x c e p t  low  x  low  d is c u s s e d  p r e v io u s ly , g a v e  1 or more
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In tercro ss p r o g e n ie s  w ith  h igh  m ean str e n g th . T his Is  sh ow n very  str ik ­
in g ly  by  th e  fa c t  th a t 2 o f  th e  9 p ro g en ies  (22%) from th e  lo w  x  in ter ­
m ed iate  com b in ation  w ere  h igh  In str en g th .
It I s  a ssu m ed  that th e  2 h ig h  stren gth  In tercro ss  p r o g e n ies  from  
th e  low  x  Interm ediate com b in ation  w ou ld  b e  a s  v a lu a b le  in  a co tto n  
breed in g  program for s e le c t io n  o f  l in e s  h av in g  th e  fib er  stren gth  o f  S e a  
Is la n d  a s  th e  p ro g en ies  w ith  com parable m ean stren gth  th at w ere  d er ived  
from su ch  com b in a tion s a s  h igh  x  h igh  and h igh  x  m oderately  h ig h .
There w a s  a g e n e r a l ten d e n c y  for th e  r e la t iv e  freq u en cy  o f  h igh  
stren gth  p r o g e n ies  to  In cr ea se  w ith  an  In c r e a se  In fib er  stren gth  o f  th e  
parent p la n ts .  The low  x  lo w  com b in ation  had 0 and th e  lo w  x  in ter­
m ed iate  had 22% o f h igh  stren gth  p r o g e n ies  w h ile  m oderately  h igh  x  h igh  
and h igh  x  h igh  had 50% and 100% , r e s p e c t iv e ly .
T his ten d en cy  w a s  not en tire ly  c o a s i s t e n t ,  h o w ev e r . There w e re  
c a s e s  in  w h ich  com b in ation s h av in g  d ifferen t stren gth  p arents g a v e  
s im ilar  p e r ce n ta g es  o f  h igh  stren gth  p r o g e n ie s . E xam ples are lo w  x  
m oderately  h ig h , low  x  h ig h . In term ediate x  in term ed ia te  and m oderately  
h igh  x  m oderately  h ig h . A ll 4 o f  th e s e  com b in a tion s had 30-40%  o f  h igh  
stren gth  p r o g e n ie s . A str ik in g  in c o n s is te n c y  i s  th e  r e la t iv e ly  lo w  per­
c e n ta g e  o f  h igh  stren gth  p r o g e n ies  In th e  in term ed ia te  x  m oderately  h igh  
c o m b in a tio n . A lthough b e tter  than  a v era g e  p r o g e n ie s  m ight h a v e  b e e n  
e x p e c te d  from th is  co m b in a tio n , o n ly  21% o f  them  w e re  h igh  in  str en g th .  
The r e a so n  for th is  low  stren gth  perform ance o f  In term ed iate  x  m oderately  
h igh  Is  not kn ow n , but i t  w a s  probably due to  c h a n c e .
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W hether a l l  o f  th e  com b in a tion s w o u ld  b e  o f  p o te n tia l v a lu e  in  a 
breed in g  program and w h ich  com b in a tion s w ou ld  b e  m ost v a lu a b le  are  
q u e s t io n s  o f  p r a c tic a l im p ortan ce. As s ta te d  e a r lie r , th ere  w ere  to o  
few  p r o g e n ies  t e s t e d  to  e v a lu a te  th e  low  x  lo w  com b ination  th orou gh ly , 
but It app ears th at th is  com b ination  w ou ld  b e  o f  doubtfu l v a lu e .  The 
lo w  x  in term ed ia te  and in term ed ia te  x  m oderately  h igh  com b in a tion s had  
o n ly  22 and 21% o f  h igh  stren gth  p r o g e n ie s , r e s p e c t iv e ly .  If co n sid er ed  
n e c e s s a r y ,  e v e n  th e s e  com b in ation s w ou ld  b e  o f  som e p o ten tia l v a lu e .  
H o w ev er , th e  o ther com b in ation s (ex c ep t low  x  low ) appeared  to  b e  
superior to  th e s e  tw o  and w ou ld  b e  preferab le  to  th em .
A ll o f  th e  o ther 7 com b in ation s seem ed  to  b e  su ita b le  for further  
b reed in g  w o rk , a lthough  th ere  w ere  d if fe r e n c e s  am ong them  In freq u en cy  
o f  h igh  stren gth  p r o g e n ie s . Three o f  th e  10 com b in a tion s appeared  to  b e  
o u ts ta n d in g , w ith  50% or more o f  h ig h  stren gth  p r o g e n ie s . T h ese  w ere  
in term ed ia te  x  h ig h , m oderately  h igh  x  h igh  and high  x  h ig h . A ll o f  
th e s e  o u tstan d in g  com b in ation s had a t l e a s t  1 parent In th e  h igh  stren gth  
c l a s s .
Thus th e  10 parenta l com b in ation s appeared  to  fa ll  Into 3 g en era l  
group in gs b a se d  on  perform ance o f  th e ir  in te r c r o ss  p r o g e n ie s . C om bina­
t io n s  In vo lv in g  a  lo w  strength  parent p lant w ith  a parent th a t w a s  low  
or In term ed iate  g a v e  a  lo w  p ercen ta g e  o f  superior p ro g en ies; com b ina­
t io n s  in v o lv in g  a h igh  stren gth  parent p lant w ith  In term ed ia te , m oderately  
h igh  or h igh  g a v e  a h igh  p ercen ta g e  o f  superior p r o g e n ie s ,  though not 
o u ts ta n d in g . It i s  a ssu m ed  th at th e  lo w  freq u en cy  for th e  In term ed iate  x
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m oderately h igh  com bination  w a s  c a u se d  by c h a n c e .
The r e s u lt s ,  sum m arized In th e  p rev iou s paragraph, su g g e s te d  a  
g en era l re la tio n sh ip  b e tw een  strength  o f  an F^ parent and frequency o f  
high strength p rogen ies in  in te r c r o s s e s .  In order to  in v e s t ig a te  th is  
r e la tio n sh ip  In more d e ta i l ,  th e  r e su lts  In ta b le  6 w ere reexam in ed . 
T w enty-four in tercro ss  p rogen ies had low  strength F3 p lan ts a s  1 or both  
p a r e n ts . Of th e s e  24 p rogen ies 7 ,  or 30%, w ere  c la s s e d  a s  high In 
stren g th . T h ir ty -sev en  in tercro ss p rogen ies had Interm ediate strength  
F3 p la n ts  a s  1 or both p a r e n ts . E leven  of th e s e  37 p r o g e n ie s , or 29%, 
w ere c la s s e d  a s  h igh  In stren g th . T h irty -eigh t In tercross p rogen ies  
had m oderately high strength  F3 p lan ts a s  1 or both p a r e n ts . Thirteen  
o f  th e s e  38 p r o g e n ie s , or 34%, w ere c la s s e d  a s  h igh  In stren g th . Four­
te e n  In tercross p rogen ies had high strength  Fg p lan ts a s  1 or both p a ren ts. 
Eight o f  th e s e  14 p r o g e n ie s , or 57%, w ere  c la s s e d  a s  h igh  in  stren g th .
T h u s, th e  frequency o f  h igh  strength  p rogen ies w a s  sim ilar  for 
3 o f th e  groups— c r o s s e s  in  w h ich  1 parent at le a s t  w a s  lo w , c r o s s e s  
In w h ich  1 parent at le a s t  w a s  interm ediate and c r o s s e s  in  w h ich  1 parent 
at le a s t  w a s  h igh  In strength  w e r e , on  th e  a v e r a g e , much superior to  the  
other g ro u p s , w ith  50% or more o f  them  being  h igh in  mean stren g th .
The p ercen tage  o f  high strength  p rogen ies derived  from c r o s s e s  
havin g  a t le a s t  1 h igh  strength  parent p lant (57%) w a s  about tw ic e  that 
o f  p rogen ies from c r o s s e s  having a t le a s t  1 low  strength paren t. T hus, 
there appeared to  b e  a d e fin ite  ten d en cy  for h igh  strength F3 parent p lan ts
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to  produce a much greater p ercen tage  o f  h igh strength  p rogen ies than  
did  low  strength  F3 p a ren ts .
This ten d en cy  o f  h igh  strength  F3 parent p lan ts to  produce a much 
greater p ercen tage  of h igh  strength  In tercross p rogen ies than did low  
strength  parents might b e  put to  a p ra ctica l u s e .  S in ce  te s t in g  cotton  
fiber for strength i s  a ted io u s  and tim e consum ing op era tion . It w ould  
seem  d esira b le  to  e lim in ate  a s  much strength  te s t in g  a s p o s s ib le .  This 
might be accom p lish ed  by grow ing and te s t in g  F4 p rogen ies o f  th e  F3 
plan ts u sed  In In te r c r o sse s . On th e  b a s is  o f  th e se  F4 progeny t e s t s ,  
in tercro ss  p rogen ies having high or m oderately high strength parents 
cou ld  b e  t e s t e d  f ir s t .  In th is  w ay  th e  d esired  number o f  h igh  strength  
plan ts might be found withcbtt: th e  n e c e s s i ty  of te s t in g  a great number o f  
low  strength p r o g e n ie s .
A ccording to  the r e su lts  In ta b le  6 ,  the frequency o f high strength  
in tercro ss  p rogen ies w a s  much h igher than that o f low  strength o n e s .  
Among th e  67 p rogen ies in  th is  ta b le ,  on ly  7 w ere  c la s s e d  a s  low  in  
strength  w h ile  23 p rogen ies had high mean stren g th . This surprising  
re la tio n sh ip  Is dem onstrated  w e l l  by th e  group o f com b inations in  ta b le  6 
w h ich  had a t le a s t  1 parent w ith  low  stren g th . N one o f th e  24 p rogen ies  
from th is  typ e  o f parent com bination  w a s  i t s e l f  low  in  strength  w h ile  7 
o f  th e s e  p rogen ies had high  stren g th . In fa c t ,  h igh  strength  p rogen ies  
w ere more frequent than any other c l a s s . O nly 19 p rogen ies w ere in ter­
m ediate and on ly  18 p rogen ies w ere m oderately h ig h .
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T his ten d e n c y  for th e  freq u en cy  o f  h igh  stren gth  In tercro ss p ro g en ies  
to  b e  h igh er  than  th at o f  o ther stren gth  c la s s e s  can n ot b e  a cco u n ted  for 
by u s e  o f  more h igh  stren gth  than  low  stren gth  parent p la n ts  in  th e  in ter ­
c r o s s e s .  A c tu a lly , there w ere  8 lo w  stren gth  and 6 high stren gth  p lan ts  
u s e d  a s  p a r e n ts . Furtherm ore, th ere  w ere  21 of th e  in te r c r o ss  p ro g en ies  
w h ich  in v o lv ed  on e  o f  th e  low  stren gth  parent p lan ts com pared w ith  on ly  
13 In tercro ss  p ro g en ies  in v o lv in g  1 o f  th e  h igh  strength  parent p la n ts .
T his m akes th e  r e la tio n sh ip  e v e n  more d iff ic u lt  to  acco u n t fo r .
The author cou ld  not find an ex p la n a tio n  to  a cco u n t for th e  strong  
ten d e n c y  for a lm ost a l l  parent com b in a tion s to  produce a su rp risin g ly  
high  frequ en cy  o f  h igh  strength  p r o g e n ie s . P resu m ab ly , th is  ten d en cy  
w ou ld  b e  a d is t in c t  ad van tage  in  a b reed in g  program .
SUMMARY AND CONCLUSIONS
1 . An in te r s p e c if ic  c r o s s  had b e e n  made in  an  attem pt to  com bine  
th e  h igh  fiber stren gth  o f  S ea  I s la n d , G ossvp lu m  b a r b a d e n se . w ith  other  
d e s ir a b le  ch aracters found in  th e  D e lta p ln e  15 v a r ie ty , G . h lrsu tu m . of  
A m erican U pland c o tto n .
2 .  B ased  on perform ance o f  F2 p la n ts  in  r e sp e c t  to  4 c h a r a c te r s , one  
o f  w h ich  w a s  fib er  stren g th , 51 p lan ts had b e e n  s e le c t e d  and progeny  
t e s t e d  in  F3 .
3 .  E ight ou tstan d in g  F3 l in e s  had b e e n  s e le c t e d  on  th e  b a s is  o f
4 c h a r a c te r s , grown and In te r c r o sse s  attem pted  in  a l l  p o s s ib le  com b in a­
t io n s  among th em . T h ese  8 l in e s  w ere  g iv e n  th e  id e n tify in g  num bers 13 
through 2 0 .
4 .  The p a r e n ts , F^ p r o g e n ies  o f  a l l  Fg p la n ts  u s e d  in  in t e r c r o s s e s ,  
and 20 in te r c r o ss  p op u la tion s w h ich  In clu d ed  84 in te r c r o ss  p ro g en ies  c o n ­
ta in in g  a to ta l o f  1023 p la n ts  w ere  grown in  1 9 5 8 .
5 .  In th is  stu d y  th e  fib er  stren gth  for ea ch  p lan t m en tioned  ab ove  
w a s  te s te d  w ith  th e  P r e s s le y  stren gth  te s te r  at 1 /8 - in c h  g a u g e .
6 . There w a s  a c o n s id e r a b le  d ifferen ce  in  fib er  stren gth  b e tw e en  
th e  2 p arents u s e d  in  th e  c r o s s .
7 .  R e su lts  o f  stren gth  t e s t s  made in  2 d ifferen t y e a r s ,  u s in g  2 
sam pling te c h n iq u e s , In d ica ted  th at 4 to  7 random ly c h o s e n  p la n ts  from
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ea ch  Fg lin e  provided a reason ab ly  adequ ate sam ple o f  that l in e .  This 
su g g e s ts  that th e  u se  o f  4 to  7 p la n ts  per lin e  for in tercro ssin g  in  re­
current s e le c t io n  w ou ld  b e  a reason ab ly  sa t is fa c to r y  proced ure.
8 . The 8 F3 l in e s ,  a s  su c h , varied  in  fiber stren g th , w ith  lin e  
18 appearing to  b e  th e  m ost o u tsta n d in g .
9 .  B ased  on strength perform ance o f th e  8 F3 l in e s  and o f th e ir  F^ 
p r o g e n ie s , strength  c la s s i f ic a t io n  w a s  c o n s is te n t  for 5 o f th e  8 F3 l in e s  
and agreed  in  a gen era l w ay for th e  other 3 F3 l in e s .  L ines d e s ig n a te d  
13 and 16 w ere  c la s s e d  a s  low  in  strength; l in e  17 w a s  c la s s e d  a s  in ter­
m ediate; l in e s  15 and 19 ivtare rated m oderately h ig h . L ines 14 and 20 
w ere lo w  to  Interm ediate in  the t e s t s  and lin e  18 w a s  rated m oderately  
high  to  h ig h .
1 0 . For c o n v en ien ce  in  carrying out th is  s tu d y , 4 stren gth  c l a s s i ­
f ic a t io n s  w ere  s e t  up for th e  F3 parent p lan ts and for th e  In tercross  
p ro g en ies derived  from th em . T h ese  c la s s e s  w ere  d e s ig n a te d  lo w , in ter­
m ed ia te , m oderately h igh and h ig h . A lso  for c o n v e n ie n c e , a l l  hybrid  
p la n ts d erived  from c r o s s e s  b e tw een  2 l in e s ,  su ch  a s  13 x  1 5 , w ere  
d esig n a ted  a s  an in tercro ss  p op u la tion , w h ile  th e  hybrid p lan ts derived  
from an Ind iv idual c r o ss  b e tw een  2 F3 p lan ts w ere  d esig n a ted  a s  an  
in tercro ss  progeny.
1 1 . C on sid erab le  varia tion  w a s  found among in tercro ss  p op u la tion s  
in  r e sp e c t  to  p o ten tia l v a lu e  for u se  in  b reed in g . Some p o p u la tio n s , a s  
13 x  1 5 , had no v a lu a b le  in tercro ss  p r o g e n ie s , w h ile  o th e r s , a s  18 x  1 9 , 
had a l l  In tercross p rogen ies o f  h igh v a lu e .
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1 2 . There w ere  large  d iffe re n c es  among th e  8 Fg l in e s  in  th e ir  
perform ance a s  parents in  In te r c r o ss e s . Some l in e s  g a v e  inferior r e su lts  
a s  a w h o le  in  in te r c r o s s e s , others g a v e  Interm ediate hybrid p rogen ies  
and som e produced high  strength  p r o g e n ie s , in  g e n e r a l, in  In te r c r o ss e s .
1 3 . As the b a s is  o f gen era l perform ance in  th e  in te r c r o s s e s , lin e  
13 w a s  in fer io r , l in e s  1 4 , 1 5 , 1 6 , 17 and 20 w ere in term ediate and l in e s  
18 and 19 ten d ed  to  produce h igh  strength  p rogen ies in  c r o s s e s .  T hus, 
for 6 o f th e  Fg l in e s  there w a s  c lo s e  agreem ent b e tw een  perform ance as  
l in e s  and perform ance a s  parents in  in te r c r o s s e s . L ines 15 and 16 
sh ow ed  som e d isa g reem en t, though not g r ea t, b e tw een  perform ance a s  
l in e s  and a s  parents in  c r o s s e s .  Line 15 w a s  rated m oderately h igh  a s
a l in e  but on ly  in term ediate a s  a parent and lin e  16 w a s low  in  strength  
a s  a l in e  but in term ediate a s  a parent in  c r o s s e s .
1 4 . F ifty -fou r  per cen t o f  th e  In tercross p rogen ies t e s te d  for 
strength appeared to  have p o ten tia l v a lu e  for obta in in g  l in e s  w ith  th e  
high  fiber strength o f  S ea  Islan d  through s e le c t io n . It cou ld  be con clu d ed  
th a t s e le c t io n  in  th e  fir st  c y c le  o f  recurrent s e le c t io n  w a s  w orth w h ile . 
Enough g e n e tic  varia tion  w a s  p resen t to  make further strength  im prove­
ment by recurrent s e le c t io n  f e a s ib le .
1 5 . S evera l p lan ts In th e  in tercro ss  p rogen ies w ere  abnorm ally h igh  
in  fiber stren g th , e x ce ed in g  th e  strength  rating o f  th e  h ig h e s t  p lant o f  
th e  S ea  Is la n d  p arent. T h ese  p lan ts occurred in  8 o f  th e  in tercro ss  
p r o g e n ie s . The exp lan ation  for th e  occu rren ce o f th e s e  abnorm ally high
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strength  p lan ts and th eir  p o ten tia l v a lu e  In a breeding program w ere  
u n certa in .
1 6 . W ide  ̂ d ifferences among In tercross p rogen ies o f th e  sam e  
in tercro ss  population  w ere found.
1 7 . A ll strength  com binations o f  Fg p a ren ts , e x ce p t low  x  lo w ,  
g a v e  1 or more in tercro ss p rogen ies w ith  high mean stren gth .
1 8 . There w a s  a ten d en cy  for the r e la tiv e  frequ en cy  o f  high  
strength p rogen ies to  in c r e a se  w ith  th e  In crea se  in  fiber strength o f th e  
parent p la n ts .
1 9 . C r o ss e s  w h ich  had at le a s t  1 low  strength  parent had the  
lo w e s t  p ercen tage  o f h igh  strength  p r o g e n ie s .
2 0 . C r o ss e s  having at le a s t  1 parent w h ich  w a s  interm ediate or 
m oderately high g ave  an interm ediate frequency o f high strength p r o g e n ie s .
2 1 . C r o ss e s  w h ich  had at le a s t  1 high strength  parent ga v e  th e  
h ig h es t  p ercen tage  o f high strength  p r o g e n ie s .
2 2 . Three o f th e  10 p o s s ib le  strength com binations o f Fg parent 
p lan ts produced 50% or more high strength p r o g e n ie s . A ll 3 o f  th e s e  
com b in ation s h4d at le a s t  1 parent in  th e  h igh  strength  c l a s s .
2 3 . There w a s  a marked ten d en cy  for a l l  parent com binations to  
produce a high frequency o f in tercro ss p rogen ies w ith  high mean stren gth .
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